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PREFACE TO THE FIRST EDITION. 


THIS book lnakes no pretence of giving to the 
,vorld a ne,v theory of the intelle
tual operations. 
Its claÎ1n to attention, if it possess any, is grounded 
on the fact that it is an atten1pt not to supersede, but 
to embody and systen1atize, the best ideas ,vhich have 
been either pronlulgated on its subject by speculative 
writers, or conforIned to by accurate thinker8 in their 
scientific inquiries. 
To cement together the detached fraglnents of a 
subject, never yet treated as a ,,
hole; to harn10nize 
the true portions of discordant theories, by supplying 
the links of thought nece
sary to connect them, and by 
disentangling them froln the errors ,vith which they 
are always Inore or less interwoven; must necessarily 
require a considerable amount of original speculation. 
To other originality than this, the present work lays 
no claÎIn. In the existing state of the cultivation of 
the sciences, there would be a very strong presumption 
against anyone who should imagine that he had 
effected a revolution in the theory of the investi- 
gation of truth, or added any fundamentally new 
process to the practice of it. The improvement ,vhich 
remains to be effected in the methods of philosophiz- 
ing (and the author believes that they have much 
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need of Ï1nprovelnent) can only consist in perforll1ing, 
lnore systematically and accurately, operations ,vith 
which, at least in their elelnentary form, the hun1an 
intellect in some one or other of its employments is 
already falniliar. 
In the portion of the ,york which treats of Ratio- 
cination, the author has not deelned it necessary to 
enter into technical details which Inay be obtained in 
so perfect a shape from the existing treatises on ,vhat 
is termed the Logic of the Schools. In the contelnpt 
entertained by Inany modern philosophers for the 
syllogistic art, it will be seen that he by no lneans 
participates; although the scientific theory on which 
its defence is usually rested appears to him erroneous: 
and the view ,vhich he has suggested of the nature 
and functions of the Syllogism Inay, perhaps, afford 
the means of conciliating the principles of the art 
with as much as is well grounded in the doctrines and 
objections of its assailants. 
The same abstinence froln details could not be 
observed in the First Book, on Nalnes and Proposi- 
tions; because many useful principles and distinc- 
tions ,vhich were contained in the old Logic, have 
been gradually 0111itted from the writings of its later 
teachers; and it appeared desirable both to revive 
these, and to reform and rationalize the philosophicH 1 
foundation on which they stood. The earlier chapters 
of this prelilninary nook will consequently appear, to 
SOlne readers, needlessly elen1entary and scholastic. 
But those ,vho kno,v in ,vhat darkness the nature of 
our kno,vledge, and of the processes by,vhich it is 
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obtained, is often involved by a confused apprehension 
of the Ï1nport of the different classes of "r ords and 
As
ertiollS, ,vill not regard the
e di
C1U;sioll
 as either 
fri volous, or irrelevant to the topics considered in the 
later 110ok:s. 
On the subject of Induction, the task to be per.. 
forlned was that of generalizing the modes of investi... 
gating truth and estilnating evi<.1ence, by "rhich so 
many important and recondite laws of nature have, 
in the various sciences, been aggregated to the stock 
of human kno,vledge. That this is not a task free 
from difficulty l11ay be presulned froln the fact
 that 
even at a very recent period, eminent ,vriters (among 
whom it is sufficient to nalne .L\.rchbishop "Thate] y, 
and the author of a celebrated article on Bacon in the 
Edinburgh llevieu)) have not scrupled to pronounce it 
Ï1npossible. * The author has endeavoured to combat 
their theory in the manner in which Diogenes con... 
futed the sceptical reasonings against the possibility of 
motion; renlenlbering that Diogelles' argument,vol1lù 
have been equally conclusive, though his individual 
peraulbulatious lnight not have extended beyond the 
circuit of his own tub. 
'Vhatever may be the value of ,vhat the author 


· In the later editions of Archbishop Whately's Logic and 
Rlwtoric there are some expressions, which, though indefinite, re- 
semble a disclaimer of the opinion here ascribed to hinl. If I have 
imputed that opinion to him erroneously, I aln glad to find nlyself 
mistaken; but he has not altered the passages in which the opinion 
appeared to me to be conveyed, and which I still think inconsistellt 
wIth the belief that Induction can be reduced to strict rules. 
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has succeeded in effecting on this branch of his sub- 
ject, it is a duty to acknowledge that for much of it 
he has been indebted to several important treatises, 
partly historical and partly philosophical, on the gene- 
ralities and processes of physical science, vvhich have 
been published within the last fe1v years. To these 
treatises, and to their authors, he has endeavoured to do 
justice in the body of the work. But as with one of 
these writers, Dr. Whewell, he has occasion frequently 
to express differences of opinion, it is more particularly 
incumbent on him in this place to declare, that without 
the aid derived from the facts and ideas contained in 
that gentlenlan's History of the Inductive Sciences, the 
corresponding portion of this work ,vould probably not 
have been written. 
The concluding Book is an attempt to contribute 
towards the solution of a question, which the decay of 
old opinions, and the agit
tion that disturbs European 
society to its inmost depths, render as important in the 
present day to the practical interests of human life, 
as it must at all times be to the completeness of our 
speculative kno,vledge: viz. Whether moral and social 
phenomena are really exceptions to the general 
certainty and uniformity of the course of nature; and 
how far the Inethods, by which so many of the laws of 
the physical world have been numbered among 
truths irrevocably acquired and universally assented 
to, can be made instrumental to the formation of a 
similar body of received doctrine in rnoral and political 
SCIence. 



PREFACE TO THE THIRD EDITION. 


SEVERAL criticisms, of a more or less controversial 
character, on this work, have appeared since the pub- 
lication of the second edition; and Dr. Whewell has 
lately published a reply to those parts of it in which 
SOHle of his opinions were controverted. 
I have carefully reconsidered all the points on 
which n1Y conclusions have been assailed. But I have 
not to announce a change of opinion on any matter of 
importance. Such minor oversights as have been 
detected, either by myself or by my critics, I have, in 
general silently, corrected: but it is not to be inferred 
that I agree with the objections which have been made 
to a passage, in every instance in which I have altered 
or cancelled it. I have often done so, merely that it 
might not remain a stumbling-block, when the amount 
of discussion necessary to place the matter in its true 
light would have exceeded ,vhat was suitable to the 
occaSIon. 
To several of the arguments which have been 
urged against me, I have thought it useful to reply 
with some degree of minuteness; not from any taste 
for controversy, but because the opportunity was 
favourable for placing my own conclusions, and the 
grounds of them, Inore clearly and completely before 
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the reader. Truth, on these subjects, is militant, and 
can only establish itself by means of conflict. The 
Inost opposite opinions can make a plausible sho,v of 
evidence while each has the statement of its own case; 
and it is only possible to ascertain ,vhich of them is 
in the right, after hearing and comparing "\vhat each 
can say against the other, and ,vhat the other can urge 
in its defence. 
Even the criticisms fron1 which I most dissent have 
been of great service to me, by showing in what places 
the exposition most needed to be improved, or the 
arguments strengthened. And I should have been well 
pleased if the book had undergone a much greater 
amount of attack; as in that case I should probably 
have been enabled to improve it still more than I 
believe I have no,v done. 
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INTRODUCTION. 



 1. THERE is as great diversity among authors in the 
modes which they have adopted of defining logic, as in their 
treattnent of the details of it. This is what Inight naturally 
be expected on any subject on which ,vriters have availed 
thelnselves of the same language as a means of delivering 
different ideas. Ethics and jurisprudence are liable to the 
remark in common with logic. Ahnost every writer having 
taken a different view of SOJue of the particulars which these 
branches of knowledge are usually understood to include; 
each has so fralned his definition as to indicate beforehand 
his own peculiar tenpts, and sometÍ1nes to beg the question 
in their favour. 
This diversity is not so much an evil to be complained of, 
as an inevitable and in some degree a proper result of the 
imperfect state of those sciences. It is not to be expected 
that there should be agreement about the definition of a 
thing, until there is agreement about the thing itself. To 
define a thing, is to select from among the whole of its pro- 
perties those 'which shall be understood to be designated and 
declared by its name; and the properties must be well 
known to us before we can be competent to determine which 
of them are fittest to be chosen for this purpose. Accord- 
ingly, in the case of so complex an aggregation of particulars 
as are comprehended in anything which can be called a 
science, the definition we set out with is seldom that which a 
more extensive knowledge of the subject shows to be the 
most appropriate. Until we know the particulars thelnselves, 
we cannot fix upon the most correct and compact mode of 
circumscribing them by a general description. It was not 
tin after an extensive and accurate acquaintance with the 
VOL. I. I 
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details of chemical phenomena, that it was found possible to 
frame a rational definition of chelnistry; and the definition 
of the science of life and organization is still a matter of 
dispute. So long as the sciences are imperfect, the defini- 
tions must partake of their inlperfections; and if the former 
are. progressive, the latter ought to be so too. As much, 
therefore, as is to be expected from a definition placed at the 
comnlencenlent of a subject, is that it should define the scope 
of our inq lliries: and the definition which I am about to 
offer of the science of logic, pretends to notbing more, than 
to be a statement of the question which I have put to myself, 
and which this book is an attempt to resolve. The reader 
is at liberty to object to it as a definition of logic; but it 
is at all eyents a correct definition of the subject of these 
volunles. 



 2. Logic has often been called the Art of Reasoning. 
A writer. who has done more than any other living person 
to restore this study to the rank from which it had fallen in 
the estimation of the cultivated class in our own country, has 
adopted the above definition with an amendment; he has 
defined Logic to be the Science, as well as the Art, of reason- 
ing; meaning by the former tenn, the analysis of the mental 
process which takes place whenever we reason, and by the 
latter, the rules, grounded on that analysis, for conducting 
the process correctly. There can be no doubt as to the 
propriety of the emendation. A right understanding of the 
mental process itself, of the conditions it depends on, and 
the steps of which it consists, is the only basis on which a 
system of rules, fitted for the direction of the process, can 
possibly be founded. Art necessarily presupposes knowledge; 
art, in any but its infant state, presupposes scientific know- 
ledge: and if every art does not bear the name of the science 
on which it rests, it is only because several sciences are often 
necessary to form the groundwork of a single art. Such is 
the complication of human affairs, that to enable one thing to 
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he done, it is often requisite to know the nature and properties 
of many things. 
Logic, then, comprises the science of reasoning, as well as 
an art, founded on that science. nut the ,vord Reasoning, 
again, like most other scientific terms in popular use, 
abounds in ambiguities. In one of its acceptations, it n1cans 
syllogizing; or the 1110de of inference which may be caned 
(with sufficient accuracy for the present purpose) concluding 
from generals to particulars. In another of its senses, to 
reason, is sinlpl y to infer any assertion, froln assertions 
already adlnitted: and in this sense induction is as Inuch 
entitled to be called reasoning as the dell1onstrations of 
geometry. 
1Vriters on logic have generally preferred the fonner 
acceptation of the term; the latter, and more extensive signi- 
fication is that in which I mean to use it. I do this by 
virtue of the right I c1ailn for every author, to give whatever 
provisional definition he pleases of his own subject. But 
sufficient reasons will, I believe, unfold themselves as ,ve 
advance, why this should be not only the provisional but the 
final definition. It involves, at all events, no arbitrary 
change in the meaning of the word; for, with the general 
usage of the English language, the wider signification, I 
belieye, accords better than the more restricted one. 



 3. But Reasoning, even in the widest sense of which 
the word is susceptible, does not seelll to cOInprehend all 
that is included, either in the best, or even in the most 
current, conception of the scope and province of our science. - 
The employment of the word Logic to denote the theory of 
argumentation, is derived froln the Aristotelian, or, as they 
are commonly termed, the scholastic logicians. Yet even 
,vith them, in their systematic treatises, argumentation was 
the subject only of the third part: the two former treated of 
Terms, and of Propositions; under one or other of ,vhich 
heads were also included Definition and Division. Pro- 
fessedly, indeed, these previous topics were introduced only 
on account of their connexion with reasoning, and as a pre. 
1-2 
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paration for the doctrine and rules of the syllogism. Yet 
they were treated with greater minuteness, and dwelt on at 
greater length, than was required for that purpose alone. 
::1\10re recent writers on logic have generally understood the 
term as it 'was employed by the able author of the Port 
Royal Logic; viz. as equivalent to the Art of Thinking. Nor 
is this acceptation confined to books, and scientific inquirers. 
Even in ordinary conversation, the ideas connected with the 
word Logic, include at least precision of language, anrl accu- 
racy of classification: and we perhaps oftener hear persons 
speak of a logical arrangement, or of expressions logically 
defined, than of conclusions logically dednced frolll premisses. 
Again, a man is often called a great logician, or a man of 
powerful logic, not for the accuracy of his deductions, but for 
the extent of his cOlllmand over premisses; because the 
general propositions required for explaining a difficulty or 
refuting a sophism, copiously and prolnptly occur to him: 
because, in short, his knowledge, besides being ample, is well 
nnder his command for argun1entative use. 'Vhether, there- 
fore, we conform to the practice of those ,vho have nlade the 
subject their particular study, or to that of popular writers 
and common discourse, the province of logic will include 
several operations of the intellect not usually considered to 
fall within the 
eaning of the terms Reasoning and Argu- 
mentation. 
These various operations might be brought wit11Ïn the 
compass of the science, and the additional ad vantage be ob- 
tained of a very silnple definition, if, by an extension of the 
term, sanctioned by high authorities, we were to define logic 
as the science which treats of the operations of the human 
understanding in the pursuit of truth. For to this ultimate 
end, nalning, classification, definition, and all other opera- 
tions over which logic has ever claimed jurisdiction, are 
essentially subsidiary. They may all be regarded as con- 
trivances for enabling a person to kno\v the truths ,,,hich are 
needful to him, and to know them at the precise lllOlnent at 
which they are needfuL Other purposes, indeed, are also 
served by these operations; for instance, that of imparting 
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our knowledge to others. But, viewed with rega,rd to this 
purpose, they have never been considered as within the pro- 
,'ince of tbe logician. 'The sole object of Logic is the guid- 
ance of one's own thoughts; the comlnunication of those 
thoughts to other
 falls under the consideration of Rhetoric, 
in the large sense in which that art was conceived by the 
ancients; or of the still more extcnsi ve art of Eùucation. 
Logic takes cognizance of our intellectual operations, only 
as they conduce to our own knowledge, and to our conlruánd 
over that knowledge for our own uses. If there were but one 
rational being in the universe, that being might be a perfect 
logician; and the science and art of logic would be the sa
ne 
for that one person as for the whole hUlnan ráCe. 



 1. But, if the definition which we fonner1y examined 
included too little, that whicI} is now suggested has the uppo- 
site fault of including too luuch. 
Truths are known to us in two ,vays: sonle are known 
direct1y, and of themselves; sonle through the lnedium of 
other truths. The former are the snbject of r lltuition, or 
Consciousness; the latter, of ] nference. The truths known 
by intuition are the original prelnisses fro In which all others 
are inferred. Our assent to the conclusion being grounded 
on the truth of the prenÜsses, we never could arrive at any 
knowledge by reasoning, unless something could be known 
antecedently to all l'easoning. 
Examples of truths known to us by immediate conscious- 
ness, are our own bodily sensations and mental feelings. I 
know directly, and of my own knowledge, that I was yexed 
Jesterday, or that I aUI hungry to-day. Exalnples of truths 
which we know only by way of inference, are occurrences 
,,,hich took place while we were absent, the events recorded 
in history, or the theorems of mathematics. The two fonner 
we infer froln the testill10ny adduced, or from the traces of 
those past occurrences which stiU exist; the latter, from the 
prelnisses laid down in books of geometry, under the title of 
definitions and axioms. 'Vhatever we are capable of know- 
ing must belong to the one class or to the other; must be in 
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the nUlnber of the priInitive data, or of the conclusions which 
can be drawn from these. 
'.Vith the original data, or ultilnate premisses of our 
]{nowledge; with their number or nature, the mode in which 
they are obtained, or the tests by which they may be dis- 
tinguished; logic, in a direct way at least, has, in the sense 
in which I conceive the science, nothing to do. These ques- 
tions are partly not a subject of science at all, paltly that of 
a very different science. 
'Vhatever is known to us by consciousness, is known 
beyond possibility of question. 'Vhat one sees or feels, 
,vhether bodily or mentally, one cannot but be sure that 
one sees or feels. No science is required for the purpose 
of establishing such truths; no rules of art can render our 
knowledge of them more certain than it is in itself. There 
is no logic for this portion of our knowledge. 
But we lnay fancy that ,ve see or feel what we in reality 
infer. Newton saw the truth of Inany propositions of geo- 
Inetry ,,,ithout reading the demonstrations, but not, 've may 
be sure, without their flashing through his mind. A truth, 
or supposed truth, which is l'eally the result of a very rapid 
inference, 111ay seem to be apprehended intuitively. It 
lIas long been agreed by thinkers of the 1110st opposite 
schools, that this mistake is actualJy nlade in so familiar 
an instance as that of the eyesight. There is nothing of 
which we appear to ourselves to be more directly conscious, 
than the distance of an object fronl us. Yet it has long been 
ascertained, that what is perceived by the eye, is at most 
nothing more than a variously coloured surface; that when we 
fancy we see distance, all we really see is certain variations of 
apparent size, and degrees of faintness of colour; and t.hat 
our estill1ate of the object's distance from us is the .result of 
a c0111parison (made ,,,ith so much rapidity that we are un- 
conscious of making it) between the size and colour of the 
object as they appear at the time, and the size and colour of 
the same or of similar objects as they appeared when close 
at hand, or when their degree of remoteness was ]n10wn by 
other evidence. The perception of distance by the eye, 
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which seems so like intuition, is thus, in reality, an infer- 
cnce grounded on experience; an iuference, too, which we 
lcarn to make; and which we Inake 'with tnOfe and lIlorc 
correctness as our experience incrcases; though in fall1Ïliar 
casCS it takes place so rapidly as to appear exactly on a par 
,,,ith those perceptions of sight which are really intuitive, our 
perccptions of colour.. 
Of the science, therefore, ,yhich expounds the operations 
of the lunnan understanding in the pursuit of truth, one 
essential part is the inquiry: 'Vhat an:
 the facts which are 
the objects of intuition or con
ciousness, and what are tho
e 
which we Inerely infer? But this inquiry bas ncyer been 
considered a portion of logic. 1 ts place is in another and a 
perfectly distinct departIncnt of seience, to which the name 
metaphysics more particularly belongs: that portion of lllelltul 
philosophy ,,,hich attelnpts to determine what part of the furni- 
ture of tilt' luind belongs to it originally, and what part is C011- 
structed out of luaterials furnished to it froin without. To 
this science appertain the great and Illuch deLatcd questions 
of the existence of Dlatter; the existence of spirit, and of a, 
distinction between it and matter; the reality of time and 
space, as things without the Iuilld, and di:;tinguishable froln 
the objects which are said to exist in them. Ii'or in the 
})resent state of the discussion OD tbese topics, it is almost 
universally allowed that the existence of Dlatter or of spirit 
of space or of tilne, is, in its nature, unsusceptible of being 
proved; and that if anything is known of theIn, it 111ust be by 
ÏInnJediate intuition. To the saIne science belong the inquiries 
into the nature of Conception, Perception, l\Ielnory, and 
Belief; all of which are operations of the understanding in the 


=" This important theory has recently been called in question by a writer of 
deserved reputation, :Mr. Samuel Bailey; but I do not conceive that the grounds 
on which it has been admitted as an established doctrine for a century past, have 
been at all shaken by that gentleman's objections. I have elsewhere said what 
appeared to me necessary in reply to his arguments ("Jrestminster Review, for 
October 1842.) It may be necessary to add, that some other processes of com- 
parison than those described in the text (but equally the result of experience), 
appear occasionally to enter into our judgment of distances by the eye. 
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pursuit of truth; but with which, as phenolnena of the mind, 
or with the possibility which mayor may not exist of analys- 
ing any of them into silnpler phenomena, the logician as such 
has no concern. To this science must also be referred the 
following, and all analogous questions: To what extent our 
intellectual faculti.es and our emotions are innate-to what 
extent the result of association: "\Vhether God, and duty, 
are realities, the existence of which is manifest to us à priori 
by the constitution of our rational faculty; or ,vhether our 
ideas of them are acquired notions, the origin of which we 
are able to trace and explain; and the reality of the ohjects 
thelnsel ves a question not of consciousness or intuition, but 
of evidence and reasoning. 
'rhe province of logic must be restricted to that portion 
of our knowledge which consists of inferences from truths 
previously known; whether those antecedent data be general 
propositions, or particular observations and perceptions. 
Logic is not the science of Belief, but the science of Proof, 
or Evidence. In so far as belief professes to be founded on 
proof, the office of logic is to supply a test for ascertaining 
whether or not the belief is wen grounded. 'Vith the claÏ1ns 
which any proposition has to belief on the evidence of con- 
sciousness, that is, without evidence in the proper sense 
of the word, logic has nothing to do. 



 5. By far the greatest portion of our knowledge, 
whether of general truths or of particular facts, being avow- 
edly matter of inference, nearly the whole, not only of 
science, but of hUlnan conduct, is amenable to the authority of 
logic. To draw inferences has been said to be the great busi- 
ness of life. Everyone has daily, hOUl']y, and momentary 
need of ascertaining facts which he has not directly ob- 
served; not from any general purpose of adding to his stock 
of knowledge, but because the facts themselves are of import- 
ance to his interests or to his occupations. The business of 
the magistrate, of the military commander, of the navigator, 
of the physician, of the agriculturist, is merely to judge of 
evidence, and to act accordingly. They all have to ascer- 
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tain certain facts, in order that they 111ay afterwards apply 
certain rules, either devised by theJllsel Yes, or prescribed for 
their guidance by others; and as dIe)' do this well or ill, so 
they discharge wel1 or ill the duties of their several callings. 
It is the only occupation in which the mind never ceases tu 
be engaged; and is the subject, not of logic, but of know- 
ledge in general. 
Logic, however, is not the same thing with :knowledge, 
though the field of logic is coextensive with the field of 
knowledge. Logic is the COlnmon judge and arbiter of all 
particular investigations. ) t does not undertake to find 
evidence, but to determine whether it has been found. Logic 
neither observes, nor invents, nor discovers; but judges. It 
is no part of the husiness of logic to inform the surgeon what 
appearances are found to accolnpany a violent death. This 
be Inust learn froln his own experience and ob
ervation, or 
froln that of others, 11 is predecessors ill his peculiar pursuit. 
But logic sits in judgillent on the sufficiency of that obsen.a- 
tion and experience to justify his rules, and on the suffici- 
ency of his rules to justify his conduct. It does not give him 
proofs, but teaches hilu what makes then1 proofs, and how he 
is to judge of thenl. It does not teach that any particular fact 
proves any other, but points out to what conditions all facts 
must conform, in order that they may prove other facts. To 
decide whether any given fact fulfils these conditions, or 
,vhether facts can be found which fulfil them in a given case, 
belongs exclusively to the particular art or science, or to 
our 'knowledge of the particular subject. 
It is in this sense that logic is, what Bacon so expres- 
sively called it, ars artiuln; the science of science itself. All 
science consists of data and conclusions from those data, of 
proofs and what they prove: now logic points out what rela- 
tions must subsist between data and whatever can be con- 
cluded from them, between proof and everything which it 
can prove. If there be any such indispensable relations, 
and if these can be precisely determined, every particular 
branch of science, as well as every individual in the guidance 
of his conduct, is bound to conform to those relations, under 
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the penalty of making false inferences, of drawing conclu- 
sions which are not grounded in the realities of things. 
'Vhatever has at any time been concluded justly, whatever 
knowledge has been acquired otherwise than by immediate 
intuition, depended on the observance of the laws which it 
is the province of logic to investigate. If the conclusions 
are just, and the knowledge real, those laws, whether known 
or not, have been observed. 



 6. \Ve need not, therefore, seek any farther for a solu- 
tion of the question, so often agitated, respecting the utility 
of logic. If a science of logic exists, or is capable of ex- 
isting, it Inust be useful. If there be rules to which every 
mind consciously or unconsciously conforms in every in- 
stance in which it infers rightly, there seen1S little necessity 
for discussing whether a person is more likely to observe 
those rules, ,vhen he knows the rules, than when he is 
unacquainted with them. 
A science may undoubtedly be brought to a certain, not 
inconsiderable, stage of advancement, without the applica- 
tion of any other logic to it than what aU persons, who are 
said to have a sound understanding, acquire elnpirically in 
the course of their studies. Mankind judged of evidence, 
and often correctly, before logic was a science, or they 
never could have made it one. And they executed great 
mechanical works before they understood the laws of Ine- 
chanics. But there are limits both to what mechanicians 
can do without principles of mechanics, and to what thinkers 
can do without principles of logic. A fe\v individuals may, 
by extraordinary genius, anticipate the results of science; 
but the bulk of Inankind require either to understand the 
theory of what they are doing, or to have rules laid 
do,vn for them by those who have understood the theory. 
In the progress of science from its easiest to its more difficult 
problems, each great step in advance }las usua}]y had either 
as its precursor, or as its accompaniment and necessary 
condition, a corresponding ilnprovement in the notions and 
principles of logic received among the 1110St advanced 
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thinkers. ...\nd if several of the more difficult sciences arc 
still in so defective a state; if not only so little is proved, 
but disputation has not tenninaterl even about the little 
'which seelned to be so; the reason perhaps is, that men's 
logical notions have not Jet acquired the degree of exten- 
sion, or of accuracy, requisite for the estÍ1nation of the 
evidence proper to those particular departments of know... 
ledge. 



 7. Logic, then, is the science of the operations of the 
understanding which are subservient to the estimation of 
evidence: both the process itself of proceeding from known 
truths to unkno\\ n, and all other intellectual operations in 
so far as auxiliary to this. It includes, therefore, the opera- 
tion of Nalning; for language is an instrument of tbought, 
as well as a means of comlnunicating our thoughts. It in- 
cludes, also, Definition, and Classification. For, the use of 
these operations (putting all other Inillds than one's own 
out of consideration) is to serve not only for keeping our 
evidences and the conclusions from them permanent and 
readily accessible in the Inenlory, but for so luarshalling the 
facts which we may at any tinle be engaged in investigating, 
as to enable us to perceive more clearly what evidence there 
is, and to judge ,,
ith fewer chances of error whether it be 
sufficient. These, therefore, are operations specially instru- 
mental to the estimation of evidence, and as such are wit
lÏn 
the province of Logic. There are other more elementary 
pToces
es, concerned in all thinking, such as Conception, 
l\Ielllory, and the like; but of these it is not necessary that 
Logic should take any peculiar cognizance, since they have 
no special connexion with the problem of Evidence, further 
than that, like all other problems addressed to the under- 
standing, it presupposes then}. 
Our object, then, will be to attempt a correct analysis of 
the intellectual process called Reasoning or Inference, and 
of such other mental operations as are intended to facilitate 
this: as well as, on the foundation of this analysis, and pari 
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passu with it, to bring together or frame a set of rules or 
canons for testing the sufficiency of any given evidence to 
prove any given proposition. 
'Vith respect to the first part of this undertaking, I do 
not attempt to deconlpose the n1ental operations in question 
into their ultimate elements. It is enough if the analysis as 
far as it goes is correct, and if it goes far enough for the 
practical purposes of logic considered as an art. The 
separation of a complicated phenomenon into its cOlnponent 
parts, is not like a connected and interdependent chain of 
proof. If one link of an argument breaks, the whole dro!>s 
to the ground; but one step towards an analysis holds good 
and has an independent value, though we should never be 
able to Blake a second. The results of analytica.l chelnistry 
are not the less valuable, though it should be discovered that 
all which we now call simple substances are really com- 
pounds. All other things are at any rate compounded of 
those elements: whether the elements the In selves admit of 
decolnposition, is an ilnportant inquiry, but does not affect 
the certainty of the science up to that point. 
I shall, accordingly, attempt to analyse the process of 
inference, and the processes subordinate to inference, so far 
only as may be requisite for ascertaining the difference be- 
tween a correct and an incorrect performance of those pro- 
cesses. The reason for thus lin1Ïting our design, is evident. 
It has been said by objectors to logic, that we do not learn 
to use our muscles by studying their anatolny. The fact is 
not quite fairly stated; for if the action of any of our 
muscles were vitiated by local weakness, or other physica,] 
defect, a knowledge of their anatomy Inight be very neces- 
sary for effecting a cure. But we should be justly liable to 
the criticism involved in this objection, were we, in a treatise 
on logic, to carry the analysis of tIle reasoning process be- 
Jond the point at which any inaccuracy which may have 
crept into it Inust become visible. In learning bodily exer- 
cises (to carryon the same illustration) we do, and must, 
analyse the bodily n10tions so far as is necessary for distin- 
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guishing thos(' which ought to be perfUl"llled frolll those which 
olIght not. 1'0 a silnilar extent, and no further, it is neces- 
sary that the logician should analyse the IllPntal pro- 
cesses with which Logic is concerned. Any ulterior and 
Ininllter analysis lnnst be left to luetaphysics; which in 
this, as in other parts of our mental nature, d
cides what 
are ultilnate facts, and what are resolvable into other facts. 
And I believe it will be found that the conclusions arrived 
at in this ,,'ork havc no necessary connexion with any par. 
ticular views respecting the ulterior analysis. Logic is 
common ground on which the partisans of lIartley and of 
Reid, of Locke and of Kant, may meet and join hands. 
Particular and detached opinions of all these thinkers will 
no doubt oecasional1y be controverted, since all of thcln 
were logicians as well as metaphysicians; but the field on 
which their principal battles have been fought, lies beyond 
the boundaries of our science. 
It cannot, indeed, be pretended that logical principles can 
be altogether irrelevant to those more abstruse discussions; 
nor is it possible but that t11e view we are led to tal{e of 
the problenl which logic proposes, must have a tendency 
favourable to the adoption of some one opinion on these con- 
trovÐrted subjects rather than another. For n1etaphysics, in 
endeavouring to solve its own peculiar problem, must employ 
Ineans, the validity of which fans under the cognizance of 
logic. It proceeds, no doubt, as far as possible, merely by a 
closer and more attentive inteITogatioll of our conscious- 
ness, or more properly speaking, of our melTIOry; and so 
far is not alnenable to logic. But wherever this 111ethod is 
insufficient to attain the end of its inquiries, it must proceed, 
like other sciences, by means of evidence. Now, the moment 
tbis science begins to draw inferences frOITI evidence, logic 
becomes the sovereign judge whether its inferences are well- 
grounded, or what other inferences ,yould be so. 
This, however, constitutes no nearer or other relation 
between logic and metaphysics than that which exists 
between logic and all the other sciences. And I can COIl- 
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scientiously affirm, that no one proposition laid down in 
this work has been adopted for the sake of establishing, or 
with any reference to its fitness for being employed in 
establishing, preconceived opinions in any department of 
knowledge or of inquiry on which the speculative world is 
still undecided. 
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" La scolastique, qui produisit dans la logique, comme dans la morale, et dans 
une partie de la metaphysique, une subtilité, une précision d'idées, dont l'habi- 
tude inconnue aUK anciens, a contribué plus qu'on ne croit au progrès de la 
bonne philosophie."-CoNDORCET, Vie de Turgot. 
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OF THE :\ ECESSITY OF CO:\I:UEXCIXG "TITH AN 
A:\'"ALYSIS O.F LA:\'"GUAGE. 



 1. I T is so lnuch the established practice of writers 
on logic to comlnence their treatises hy a few general 
observations (in Inost cases, it is true, rather Ineagre) on 
Tenus and their varieties, that it win, perhaps, scarcely be 
required from me, in merely following the COUlmon usage, 
to be as particular in assigning IllY reasons, as it is usually 
expected that those should be who deviate from it. 
The practice, indeed, is recommended by considerations 
far too obvious to require a fornHll justification. Logic is a 
portion of the Art of 'rhinking: Language is evidently, and 
by the adlnission of an philosophers, one of the principal 
instnnnents or helps of thought; and any ilnperfection in 
the instrunlent, or in the lllode of elnploying it, is confessedly 
liable, still nlore than in alnlost any other art, to confuse and 
impede the process, and destroy all ground of confidence in 
the result. For a mind not previous]y versed in the Ineaning 
and right use of the various kinds of words, to attempt the 
study of methods of philosophizing, would be as if some one 
should attempt to make himself an astronomical observer, 
having never learned to adjust the focal distance of his 
optical instnl1nents so as to see distinctly. 
Since Reasoning, or Inference, the principal subject of 
logic, is an operation which usually takes place by means of 
words, and in cotnplicated cases can take place in no other 
"Tay; those who have not a thorough insight into the significa- 
tion and purposes of words, will be under chances, amounting 
almost to certainty, of reasoning or inferring incorrectly. And 
logicians have generally felt that unless, in the very first stage, 
they removed this fertile source of error; unless they taught 
VOL. I. 2 
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their pupil to put away the glasses which distort the object, 
and to use those which are adapted to his purpose in such a 
manner as to assist, not perplex his vision; he would not 
be in a condition to practise the ren1aining part of their dis- 
cipline with any prospect of advantage. Therefore it is that 
an inquiry into language, so far as is needful to guard against 
the errors to which it gives rise, has at aU times been deemed 
a necessary Pl"eliminary to the study of logic. 
But t11ere is another reason, of a still more fundamental 
nature, ,yhy the import of words should be the earliest subject 
of the logician's consideration: hecanse without it he cannot 
exalnine into the import of Propositions. Now this is a 
subject ,yhich stands on the very threshold of the science of 
logic. 
The object of logic, as defined in the Introductory Chap- 
ter, is to ascertain how we COlne by that portion of our 
knowledge (lnnch the greatest portion) which is not intuitive: 
and by ,,,hat criterion we can, in matters not self-evident, 
distinguish between things proved and things not proved, 
behveen what is worthy and what is unworthy of belief. Of 
the various questions which present then)selves to our 
inquiring faculties, some receiye an answer froll1 direct 
consciousness, others, if resolved at all, can only be resolved 
by means of evidence. Logic is concerned with these last. 
But before inquiring into the mode of resolving questions, 
it is necessary to inquire, what are those which offer them- 
selves? what questions are conceivable? what inquiries 
are there, to which mankind have either obtained, or 
been able to imagine it possible that they should obtain, 
an answer? This point is best ascertained by a survey 
and analysis of Propositions. 



 2. The answer to every question which it is possible 
to frame, is contained in a Proposition, or Assertion. 'Vhat- 
ever can be an 0 bj ect of belief, or even of disbelief, must, 
when put into words, assnme the form of a proposition. An 
truth and all error lie in propositions. "That, by a con- 
venient misapplication of an abstract term, we call a Truth, 
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Ineans silnp]y a True }>roposition; and errors are false pro- 
positions. To know the impol.t of all possilJle propositions, 
would be to know all questions which can he raised, all 
lnatters ".hich are susceptible of being either belicyed or 
disbelieved. Ilow many kinds of inquiries can ùe pro- 
pounded; how llHlny kinds of judglnents can be lnade; and 
how luany kinds of propositions it is possible to fralne with 
a lneaning; are but different forms of one and the saUle 
question. Since, then, the objects of all Belief and of 
all Inquiry exprcs.s themsel,-es in propositions; a suffi- 
cient scrutiny of Propositions and of their varieties will 
apprize us what questions lllankind have actually asked of 
thenlselyes, and what, in the nature of answers to those 
questions, they ha ,'e actually thought they had grounds to 
believe. 
Now the first glance at a proposition shows that it is 
fonned by putting together two names. A proposition, 
according to the COllllnon simple definition, which is suffi- 
cient for our purpose, is, discourse, in which something is 
affirmed or denied qf something. Thus, in the proposition, 
Gold is yellow, the quality yellow is affirmed of the substance 
gold. In the proposition, Franklin was not born in England, 
tlle fact expressed by the words born in I
'Jlgland is denied 
of the man Franklin. 
Eyery proposition consists of three parts: the Subject, 
the Predicate, and the Copula. The predicate is the naHle 
denoting that which is affirmed or denied. The subject is 
the name denoting the person or thing which something is 
affirmed or denied of. The copula is the sign denoting that 
there is an affinnation or denial; and thereby enabling the 
hearer or reader to distinguish a proposition froln any other 
kind of discourse. Thus, in the proposition, The earth is 
round, the Predicate is the word round, which denotes the 
quality affirmed, or (as the phrase is) predicated: the earth, 
"yords denoting the object which that quality is affirmed 
of, compose the Subject; the word is, which s<.1fves as 
tIle connecting Inark between the subject and predicate, to 
2-2 
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show that one of them is affirnled of the other, is called the 
Copula. 
Dismissing, for the present, tile copula, of which n10re 
will be said hereafter, eyery proposition, then, consists of at 
least two names; brings together two names, in a particular 
manner. This is already a first step towards what we are 
in quest of. It appears from this, that for an act of belief, 
one object is not sufficient; the sinlplest act of belief sup- 
poses, and has something to do with, two objects: two 
names, to say the least; and (since the names must be 
nanles of something) two nameable things. A large class of 
thinkers would cut the matter short by saying, two ideas. 
They would say, that the subject and predicate are both of 
theln nan1es of ideas; the idea of gold, for instance, and the 
idea of yellow; and that what takes place (or a part of what 
takes place) in the act of belief, consists in bringing (as it 
is often expressed) one of these ideas under the other. But 
this we are not yet in a condition to say: whether such be 
the correct mode of describing the phenolnenon, is an after 
consideration. The result with which for the present we 
lnust be contented, is, that in every act of belief two objects 
are in SOlne manner taken cognizance of; that there can be 
no belief claimed, or question propounded, which does not 
elnbrace two distinct (either material or intellectual) subjects 
of hought; each of them capable or not of being conceived 
by itself, but incapable of being believed by itself. 
I may say, for instance, "the sun." The word has a 
lneaning, and suggests that meaning to the n1Înd of anyone 
who is listening to me. But suppose I ask him, 'Vhether it 
is true: whether he believes it? He can give no answer. 
'There is as yet nothing to believe, or to disbelieve. Now, 
however, let me Inake, of all possible assertions respecting 
the sun, the one which involves the least of reference to any 
object besides itself; let lne say, "the sun exists." Here, 
at once, is something which a person can say he believes. 
But here, instead of only one, we find two distinct objects of 
conception: the sun is one object; existence is another. 
Let it not be said, that this second conception, existence, is 
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involved in the first; for the sun may be conceived as no 
longer existing. " The :sun" docs not convey all the luean- 
ing that is cOllveyed by "the SlIn exists:" "ß1Y father" does 
not include all the meaning of "my father exists," for he 
may be dead; "a round square" does not include the 
meaning of "a round square exists," for it does not and 
cannot exist. 'Vhen I say, "thø- SUIl," "IllY fitther," or a 
" round square," I call upon the hearer for no belief or dis- 
belief, nor can either the one or the other be afforded me; 
but if I say, "the SUll exists," "illY father exists," or "a 
round square exists," I can for belief; and should, in the 
first of the three instances, meet with it; in the second, ,yith 
belief or disbelief, as the case Inight be; in the third, with 
disbelief: 



 :3. 'fl1Ís first step in the analysis of the object of belief, 
which, though so obvious, will be found to be not uniru- 
portant, is the only one which we shall find it practicable to 
make without a prclilllÍuary survey of language. If we 
attenlpt to proceed further in the saule path, that is, to 
analyse any further the import of Propositions; we find 
forced upon us, as a subject of previous consideration, the 
iluport of Nalnes. For every proposition consists of two 
names; and eyery proposition affirms or denies one of these 
names, of the other. No,,," what we do, what passes in our 
mind, when we affirm or deny two names of one another, 
must depend on what they are names of; since it is with 
l.eference to that, and not to the mere names thenlselves, that 
we make the affirmation or denial. Here, therefore, we find 
a new reason why the signification of names, and the rela- 
tion generally between names and the things signified by 
them, must occupy the preliminary stage of the inquiry \\ e 
are engaged in. 
It n)ay be objected, that the lueaning of llaInes can guide 
us at most only to the opinions, possibly the foolish and 
groundless opinions, 'which mankind have formed concerning 
things, and that as the object of philosophy is truth, not 
opinion, the philosopher should dismiss words and look 
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into things themselves, to ascertain what questions can be 
asked and answered in regard to them. This advice 
(which no one has it in his power to follow) is in reality 
an exhortation to discard the ,vhole fruits of the labours of 
his predecessors, and conduct himself as if he were the first 
person who had ever turned an inquiring eye upon nature. 
What does anyone's personal knowledge of Things amount 
to, after subtracting all ,vhich he has acquired by means of 
the words of other people? Even after he has learned as 
much as people usually do learn from others, will the notions 
of things contained in his individual mind afford as sufficient 
a basis for a catalogue raisonné as the notions which are in 
the minds of aU mankind? 
In any enurrleration and classification of Things, which 
does not set out from their nalnes, no varieties of things will 
of course be comprehended but those recognised by tbe par- 
ticular inquirer; and it will still remain to be established, 
by a subsequent exalnination of names, that the enulneration 
has omitted nothing which ought to have been included. 
But if we begin with names, and use them as our clue 
to the things, we bring at once before us all the distinc- 
tions which have been recognised, not by a single inquirer, 
but by all inquirers taken together. It doubtless may, 
and I believe it win, be found, that mankind have multi- 
plied the varieties unnecessarily, and have Ílnagined dis- 
tinctions among things where there were only distinctions 
in the manner of naming them. But we are not entitled 
to assume this in the commencement. "\Ve must begin 
by recognising the distinctions made by ordinary language. 
If SOUle of these appear, on a close exalnination, not to 
be fundamental, the enumeration of the different kinds of 
realities may be abridged accordingly. But to impose upon 
the facts in the first instance the yoke of a theory, while the 
grounds of the theory are reserved for discussion in a subse- 
quent stage, is not a course which a logician can reasonably 
adopt. 
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OF NAMES. 



 1. "A NAME," says 1-Iobbes,. "is a word taken at 
pleasure to serve for a tnark, which Ina)" raise in onr n1Índ a 
thought like to SOllIe thought we had before, and which being 
pronounced to others, Inay be to theln a sign of what thought 
tbe speaker hadt before in his n1ind." This silllple definition 
of a nalne, as a word (or set of words) serving the double 
purpose of a mark to recall to ourselves the likeness of a 
fornler thought, and a sign to make it 1.no
Yn to others, ap- 
pears unexceptionable. X
unes, indeed, do llluch Inore than 
this; but whatever else they do, grows out of, and is tbe 
result of this: as will appear in its proper place. 
Are naulCS nlore properly said to be the nalllCS of things, 
or of our ideas of things ? l'he first is the expression in COln- 
mon use; the last is that of sonle metaphysicians, who con- 
ceiyed that in adopting it they were introducing a llighly 
irnportant distinction. The enlinent thinker, just quoted, 
seenlS to countenance the latter opinion. "But seeing," he 
continues, "names ordered in speech (as is defined) are 
signs of our conceptions, it is tnanifest they are not signs of 
the things themselves; for that the sound of this word stone 
should be the sign of a stone, cannot be understood in any 
sense but this, that he that hears it collects that he that pro- 
nounces it thinks of a stone." 
If it be merely meant that the conception alone, and not 
the thing itself, is recalled by the name, or imparted to the 
hearer, this of course cannot be denied. K eyertheless, there 
seenlS good reason for adhering to the COUlmon usage, and 


... Computation or Logic, chap. ii. 
t In the original, "had, or had not." These last words, as inyoh.ing a 
subtlety foreign to our present purpose, I have forborne to quote. 
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calling the word sun the name of the sun, and not the name 
of our idea of the sun. For names are not intended only to 
tnake the hearer conceive what ,ve conceive, but also to in- 
form him what we believe. Now, when I use a name for the 
purpose of expressing a belief, it is a belief concerning the 
thing itself
 not concerning DIY idea of it. 'Vhen I say, "the 
sun is the cause of day," I do not mean that lny idea of the 
sun causes or excites in me the idea of day; or in other 
,vords, that thinking of the sun makes me think of day. I 
mean, that a certain l)hysical fact, which is called the sun's 
presence (and which, in the ultimate analysis, resolves itself 
into sensations, not ideas) causes another physical fact, 
which is called day. It seems proper to consider a ,yord 
as the name of tha t which we intend to be understood by 
it when we use it; of that which any fact that we assert 
of it is to be understood of; that, in Sh01.t, concerning 
which, when we employ the word, we intend to give infor- 
mation. N anles, therefore, shall always be spoken of in this 
work as the names of things themselves, and not merely of 
our ideas of things. 
But the question now arises, of what things? and to 
answer this it is necessary to take into consideration the 
different kinds of names. 



 2. It is usual, before exalnlnlng the various classes 
into which names are conllnonly divided, to begiu by dis- 
tinguishing from nalnes of every description, those words 
which are not nanIes, but only parts of names. Alnong such 
are reckoned particles, as of, to, truly, often; the inflected 
cases of nouns substantive, as me, him, Joltn's;:J/: aud even 
adjectives, as large, heavy. These words do not express 
things of which anything can be affirnled or denied. 'Ve 
cannot say, I-Ieavy fell, or A heavy fell; Truly, or A truly, 
was asserted; Of, or An of, was in the rOOln. Unless, indeed, 


... It would, perhaps, be more correct to say that inflected cases are names 
and something more; and that this addition prev
nts them from being used as 
the subjects of propositions. But the purposes of our inquiry do not demand 
that we should enter with scrupulous accuracy into similar minutiæ. 
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"e are speaking of the luere words themselves, as when ,ye 
say, Truly is an English word, or, IIeavy is an adjective. 
In that case they are cOlnplete nalnes, viz. naines of those 
particular sounds, or of those particular collections of written 
characters. This ernploYlllent of a, word to denote tIle I11er(\ 
letters and syl1ables of which it is COlllposed, ,vas ternled by 
the schoohnen the suppositio materialis of the word. In any 
other sense we cannot introduce one of these words into the 
subject of a proposition, unless in conlbillation with other 
words; as, ...\ heavy body feIl, A truly important fact was 
asserted, A member of parliament was in the rOOIIl. 
An adjective, however, is capable of standing by itself as 
the predicate of a proposition; as when we say, Suo,,- is 
,,-}1Ïte; and occasionally eyen as the 
ubject, for we may say, 
',,"hite is au agreeable colour. 1'he adjective is often said to 
be so used by a granunatical ellipsis: Snow is white, illstead 
of Snow is a ,,-hite object; 'Yhite is an agreeable colour, 
instead of, A. white colour, or, The colour white, is agreeable. 
1.-'he Greeks and Romans ,vere allowed, by the rules of 
their language, to elnploy this eIlipsis universaU.r in the sub- 
ject as well as in the predicate of a proposition. In English 
this cannot, generally speaking, be done. ,V (\ loay · say, 
The earth is round; but 'YC cannot say, Round is easily 
nloved; we Inust sar, A round object. This distinction, how- 
ever, is rather graulluatical than logical. Since there is no 
difference of Ineaning between round, and a round object, it 
is only custom ,,-hich prescribes that on any given occasion 
one shall be used, and not the other. 'V. e shall therefore, 
Wit110Ut scruple, slJcak of adjectives as naUIes, whether in 
their own right, or as representative of the nlore circuitous 
fonns of expression above exemplified. The other classes 
of subsidiary words have 110 title whatever to be considered 
as naInes. An adverb, or an accusative case, cannot under 
any circumstances (except when their mere letters and sylla- 
bles are spoken of) figure as one of the tenns of a proposition. 
"
 ords ,vhich are not capable of being used as nalnes, 
but only as parts of names, were called by some of the 
schoolmen Srncategorelnatic terms: froln crÙ1I, with, and 
x a. T'YlYOp É(.c), to predicate, because it" as on1y witlt some other 
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word that they could be predicated. A word which could 
be used either as the subject or predicate of a proposition 
,,,ithout being accompanied by any other word, was termed 
by the same authorities a Categorelnatic tenn. A com- 
bination of one or more Categorematic, and one or more 
Syncategorematic words, as, A heavy body, or A court of 
justice, they sometimes called a mixed term; but this seems 
a needless multiplication of technical expressions. A nlixerl 
ternl is, in the only useful sense of the word, Categorematic. 
It belongs to the class of what have been called many- 
worded names. 
For, as one word is frequently not a name, but only part 
of a nall1e, so a nUlnber of words often compose one single 
name, and no III ore. 'These words, "the place which the 
wisdom or policy of antiquity had destined for the residence 
of the Abyssinian princes," form in the estimation of the 
logician only one name; one Categorenlatic term. A mode 
of determining whether any set of words makes only one 
name, or more than one, is by predicating something of it, 
and observing whether, by this predication, we make only 
one assertion or several. Thus, when we say, John Nokes, 
who. was the mayor of the town, died yesterday,-by this pre- 
dication we rnake but one assertion; whence it appears that 
" John Nokes, who was the Inayor of the town," is no tnore 
than one name. It is true that in this proposition, besides 
the assertion that John Nokes died yesterday, there is 
included another assertion, namely, that John Nokes was 
mayor of the town. But this last assertion was already 
made: we did not make it by adding the predicate, "died 
yesterday." Suppose, however, that the words had been, 
John Nokes and the Inayor of the to,vn, they would have 
formed two names instead of one. For when we say, John 
Nokes and the mayor of the town died yesterday, we make 
two assertions; one, that John Nokes died yesterday; the 
other, that the mayor of the town died yesterday. 
It being needless to illustrate at any greater length the 
subject of lnany-worded names, we proceed to the distinctions 
which have been established among names, not according to 
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the words they are cOlnpo
ed of, but according to their 
signification. 



 3. .All n::uncs are nanlCS of s01uet1Úng, real or inla- 
ginar.r; but all things have not nau)cs appropriated to thenl 
indi\"idual1y. For some individual objects we require, and 
consequently have, separate distinguishing nalnes; there is 
a llame for every person, and for every remarkable place. 
Other objects, of which we have not occasion to speak so 
frequently, we do not designat
 by a name of their own; 
but when the necessity arises for nan1Ïng them, we do so by 
putting together several words, each of which, by itself, 
might be and is used for an indefinite nunl LeI' of other 
objects; as when I say, tlds stO'lZl': "this" and" stone" being, 
each of thenl, nanIes that Inay he used of Iuany other objects 
besides the particular one Incant, although the only object 
of which they can both Le used at the gÏ\'en 1110nlent, con- 
sistently with their signification, 1ua}" be the one of which I 
wish to speak. 
'Vere this the sole purpose for which naInes, that are 
comnlon to nlore things than one, could be enlployed; if 
they only served, by nlutually lilniting each other, to afford 
a designation for such individual objects as have no nalnes 
of their own; they could only be ranked among contrivances 
for econon1Ïzing the use of language. But it is evident that 
this is not their sole function. It is by their Ineans that ,ve 
are enabled to assert general propositions; to affirm or deny 
any predicate of an indefinite number of things at once. The 
distinction, therefore, between general names, and individual 
or singular nalnes, is fundamental; and may be considered 
as the first grand division of naInes. 
A general nallle is familiarly defined, a nanle which is 
capable of being truly affinned, in the same sense, of each 
of an indefinite nlunber of things. An individual or singular 
nan1e is a name which is only capable of being truly affirmed, 
in the saine sense, of one thing. 
Thus, man is capable of being truly affirmed of John, 
Peter, George, l\Iary, and other persons ,vithout assignable 
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]imit: and it is affirmed of all of them in the saIne sense; for 
the word man expresses certain qualities, and when we predi- 
cate it of those persons, ,ve assert that they all possess those 
qualities. But Jolln is only capable of being truly affinned 
of one single person, at least in the same sense. For 
although there are Inany persons who bear that name, it is 
not conferred upon them to indicate any qualities, or any- 
thing which belongs to them in COlnmon; and cannot be 
said to be affirmed of them in any sense at all, consequently 
not in the same sense. "The present queen of England" 
is also an individual name. For, that there never can be 
more than one person at a time of wholn it can be truly 
affirmed, is implied in the Ineaning of the words. 
It is not unusual, by way of explaining what is meant 
by a general name, to say that it is the name of a class. 
But this, though a convenient mode of expression for SOlne 
purposes, is objectionable as a definition, since it explains 
the clearer of two things by the more obscure. It would be 
Inore logical to reverse the proposition, and turn it into 
a definition of the ,vord class: "A class is the indefinite 
multitude of individuals denoted by a general naIne." 
It is necessary to distinguish general frolD collective names. 
A general name is one which can be predicated of each indi- 
vidual of a multitude; a collective name cannot be predicated 
of each separately, but only of all taken together. " The 
76th regiment of foot," which is a collective name, is not a 
general but an individual name; for although it can be pre- 
dicated of a Intlltitude of individual soldiers taken jointly, 
it cannot be predicated of theln severally. \;Ve may say, 
Jones is a soldier, and Thompson is a soldier, and Slnith is 
a soldier, but we cannot say, Jones is the 76th l'egiment, 
and Thonlpson is the 76th regiment, and Slnith is the 76th 
regiment. "\tVe can only say , Jones, and Tholnpson, and 
Sn1Íth, and Brown, and so forth, (enulnerating all the 
soldiers,) are the 76th reginJent. 
"The 76th regiment" is a collective nalne, but not a 
general one: "a regiment" is both a collective and a general 
name. General with respect to all individual regiments, of 
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each of which separately it can be affinned; collective with 
respect to the individual soldiers, of whom any regiment is 
cOlnposed. 



 4. The second general diyision of naines is into 
concrete and 1I b...tra ct. ...\. concrete nanIe is a name which 
stands for a thing; an abstract naine is a naine which stands 
for an attribute of a thing. 'rhus, John, tILe sea, this table, 
are names of tl1ings. IVhite, also, is a nalne of a thing, or 
rather of things. 'Yhitcl1ess, again, is the ualue of a quality 
or attribute of those things. l\Ian is a name of many things; 
humanity is a nanIe of an attribute of those things. Old 
is a naHle of things; old age is a nalne of one of their 
attributes. 
I have nsed the words concrete and abstract in the sense 
annexed to theln by the schoolmen, who, notwithstanding 
the ilnperfections of their philosophy, were unriva11ed in the 
construction of technical language, and whose definitions, 
in lugic at least, though they never went more than a little 
way into the suhject, have seldoln, I think, been altered but 
to be spoiled. A practice, however, has grown up in lllore 
modern tilDes, which, if not introduced by Locke, has gained 
currency cl1iefly from his example, of applying dIe expres- 
sion "abstract naHle" to all nalnes which are the result of 
abstraction or generalization, and consequently to all general 
names, instead of confining it to the names of attributes. 
The luetaphysicians of the Condillac school,-whose admi- 
ration of J
ocke, passing oyer the profoundest speculations 
of that truly original genius, usually fastens with peculiar 
eagerness upon his weakest points,-have gone on ilnitating 
hilll in this abuse of language, until there is now sonle 
difficulty in restoring the word to its original signification. 
A more wanton alteration in the meaning of a ,yord is rarely 
to be met with; for the expression general name, the exact 
equivaleut of wl1ich exists in all languages I ain acquainted 
with, was already available for the purpose to which abstract 
has been misappropriated, while the nIisappropriation leayes 
that important class of words, the names of attributes, with- 
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out any cOlnpact distinctive appellation. The old accepta- 
tion, however, has not gone so completely out of use, as to 
deprive those ,vho still adhere to it of all chance of being under- 
stood. By abstract, then, I shall always mean the opposite 
of concrete: by an abstract name, the name of an attribute; 
by a concrete name, the name of an object. 
Do abstract names belong to the class of general, or to 
that of singular names? Some of them are certainly general. 
I mean those which are names not of one single and definite 
attribute, but of a class of attributes. Such is the word 
colour, which is a name comtnon to whiteness, redness, &c. 
Such is even the word whiteness, in respect of the different 
shades of whiteness to which it is applied in comlnon; the 
,,'ord magnitude, in respect of the various degrees of magni- 
tude and the various dimensions of space; the word weight, 
in respect of the various degrees of weight. Such also is 
the word attribute itself, the common name of all particular 
attributes. But when only one attribute, neither variable in 
degree nor in kind, is designated by t.he name; as visible- 
ness; tangibleness; equality; squareness; milkwhiteness; 
then the nanle can hardly be considered general; for though 
it denotes an attribute of many different objects, the attri- 
bute itself is always conceived as one, not In any. The 
question is, however, of no moment, and perhaps the best 
,yay of deciding it would be to consider tllese names as 
neither general nor individual, but to place them in a class 
apart. 
It may be objected to our definition of an abstract name, 
that not only the names ,vhich we have called abstract, but 
adjectives, ,vhich we have placed in the concrete class, are 
names of attributes; that white, for example, is as lnnch the 
name of the colour, as whiteness is. But (as before remarked) 
a word ought to be considered as the name of that which 
we intend to be understood by it when we put it to its 
principal use, that is, when we employ it in predication. 
"Then we say snow is white, milk is white, linen is white, 
\ve do not mean it to be understood that snow, or linen, or 
n1Ïlk, is a colour. 'Ve nlean that they are things having the 
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colour. The reverse is the case with the word whiteness; 
what we affirnl to be whiteness is not snow but the colour of 
snow. 'Vhiteness, thercfore, is the nallle of the colour 
exclusiyely: white is a name of all things whatevcr having 
the colour; a name, not of the quality whiteness, but of 
every white object. I t is true, this name was given to all 
those various ohjects on account of the quality; and we luay 
therefore say, without iInpropriety, that the quality fornls 
p
rt of its signification; but a llalne Can only be said to 
stand for, or to be a name of, the things of which it can be 
predicated. "r e shall present1y see that all nalncs which 
can be said to have any signification, all names bJ applying 
which to an individual we give any information respecting 
that individual, lllay be said to imply an attribute of SOllIe 
sort; but theJ are not names of the attribute; it has its own 
proper abstract nrune. 



 5. This leads to the consideration of a third great 
division of nalnes, into C07lnotative and non-co7lnotative, the 
latter sometimes, but iUlproperly, called absolute. 1'his is 
one of the most illlportant distinctions which we shaH have 
occasion to point out, and one of those" hich go deepest 
iuto the nature of language. 
A non-connotati,'e term is one which signifies a subject 
only, or an attributc only. A. connotative term is one which 
denotes a subject, and inlplies an attribute. By a subject is 
here meant anything which possesses attributes. 'rhus John, 
or London, or England, are names which signify a subject 
only. 'Vhiteness, length, virtue, signify an attribute only. 
None of these names, therefore, are connotative. But white, 
long, virtuous, are connotative. The word white, denotes all 
white things, as snow, paper, the foam of the sea, &c., and 
inlplies, or as it was ternled by the schooltnen, connotes,'" the 
attribute whiteness. The word white is not predicated of the 
attribute, but of the subjects, sno,v, &c.; but when 'we predi- 


* NotaTe to mark; connotare, to mark along with j to mark one thing with 
or in addition to another. 
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cate it of then}, we ilnply, or connote, that the atüibute 
whiteness belongs to theln. The saIne lnay be said of the 
other words above cited. .VIrtuous, for example, is the name 
of a class, which includes Socrates, I-Ioward, the man of 
Ross, and an undefined number of other individuals, past, 
present, and to come. These individuals, collectively and 
severally, can alone be said with propriety to be denoted by 
the word: of them alo
e can it properly be said to be a 
name. But it is a name applied to all of thetn in conse- 
quence of an attribute which they are supposed to possess in 
common, the attribute which has received the name of virtue. 
It is applied to all beings that are considered to possess 
this attribute; and to none which are not so considered. 
All concrete general names are connotative. The word 
man, for example, denotes Peter, Jane, John, and an indefi- 
nite nUlnber of other individuals, of whom, taken as a class, 
it is the nalne. But it is applied to them, because they 
possess, and to signify that they possess, certain attributes. 
These seen1 to be, corporeity, animal life, rationality, and a 
certain external form, which for distinction we call the 
human. Every existing thing, which possessed all these 
:tttributes, would be called a man; and anything which pos- 
sessed none of theIn, or only one, or two, or even three 
of them without the fourth, would not be so caned. For 
exan1ple, if in the interior of Africa there were to be discovered 
a race of anilna]s possessing reason equal to that of human 
beings, but with the fonn of an elephant, they would not be 
called men. Swift's Houyhnhms were not so called. Or if 
such ne,vly-discovered beings possessed the form of nlan 
without any vestige of reason, it is probable that sonle other 
name than that of man would be found for them. How it 
happens that there can be any doubt about the matter, wiU 
appear hereafter. The word 1Jzan, therefore, signifies aU these 
attributes, and all subjects which possess these attributes. 
But it can be predicated only of the subjects. 'Vhat ,ve call 
nlen, are the subjects, the individual Stiles and Nokes; not 
the qualities by which their hUlnanity is constituted. The 
name, therefore, is said to signify the subjects directly, the 
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attributes indirectly; it denotes the subjects, and ilnplies, 01" 
involves, 01" indicates, or as we shall say henceforth, connotes, 
the attributes. It is a connotative name. 
Connotative names have hence been also called denomi- 
nath'e, because the subject which tJ)ey denote is denoluinated 
by, or receives a nalne froln, the attribute "hich they con- 
note. Snow, and other objects, receive the nalnc white, 
because ther possess the attributt. \vhich i:s called whiteness; 
Jalnes, 1\lar}, and others receive the name nlan, because 
they possess the attributes which are considered to constitute 
hUlnanity. The attribute, or attributes, Ina)" therefore be 
said to denolninate tho
e objects, or to give thelu a COI11111011 
name. · 
I t has been seen that an concrete general names are 
connotative. Even abstract namc
, though the nalnes only of 
attributes, lllay in SOIHe instances be justly considered as 
connotative; for attributes thelllse}ves lllay have attributes 
ascribed to them; and a word which dpnotes attributes 
nlay connote an attribute of those attributes. It is thus, 
for exalnple, with such a word as fault; equivalent to 
had or hurtful quality. This word is a nanle common to many 
attributes, and connotes hurtfulness, an attribute of those 
various attributes. When, for example, we say that slow- 
ness, in a horse, is a fault, we do not mean that the slo,v 
movement, the actual change of place of the slow horse, is a,. 
thing to be avoided, but that the property or peculiarity of 
the horse, from which it derives that name, the quality of 
ùeing a slow mover, is an undesirable peculiarity. 
In regard to those concrete names which are not general 
but indiyidual, a distinction must be Inade. 
Proper names are not connotative: they denote the indi- 


* Archbishop "
hately, who in the more recent editions of his Elements of 
Logic has aided in reviving the important distinction treated of in the text, 
proposes the term "Attributive" as a substitute for "Connotative," (p. 122, 
9th ed.) The expression is, in itself, appropriate; but, as it has not the advan- 
tage of being connected with any verb, of so markedly distinctive a character as 
" to connote," it is not, I think, fitted to supply the place of the word Conno- 
tative in scientific use. 
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viduals who aloe called" by thelll; but they do not indicate 
or imply any attributes as belonging to those individuals. 
'Vhen we name a child by the name Paul, or a dog by the 
name Cresar, these names are simply marks used to enable 
those individuals to be Inade subjects of discourse. It may 
be said, indeed, that we must have had some reason for 
giving theln those names rather than any others: and this is 
true; but the name, once given, becolnes independent of the 
reason. A man Inay have been nalned John, because that 
\vas the name of his father; a town may have been named 
Dartmouth, because it is situåted at the mouth of the Dart. 
But is no part of the signification of the word John, that the 
father of the person so called bore the same nalne; nor even 
of the word Darttnouth, to be situated at the mouth of the 
Dart. If sand should choke up the lTIouth of the river, or an 
earthquake change its course, and remove it to a distance 
from the town, the name of the town would not necessarily 
be changed. That fact, therefore, can form no part of the 
signification of the ,vord; for otherwise, when the fact con- 
fessedly ceased to be true, no oue would any longer think of 
applying the name. Proper names are attached to the objects 
themselves, and are not dependent on the continuance of any 
attribute of the 0 bj ect. 
But there is another kind of names, which although they 
.are individual names, that is, predicable only of one object, 
are really connotative. For, although ,ve may give to an 
individual a name utterly unlneaning, which we call a proper 
nalne,-a word which answers the purpose of showing what 
thing it is we are talking about, but not of telling anything 
about it; yet a name peculiar to an individual is not neces- 
sarily of this description. It may be significant of SOUle 
attribute, or some union of attributes, which being possessed 
by no object but one, determines the name exclusively to 
that individual. "The sun" is a nalne of this description; 
"God," when used by a monotheist, is another. These, 
however, are scarcely examples of wl1at 'ye are now attempt- 
ing to illustrate, being, in strictness of language, general, 
and not individual names: for, however they nlay be in fact 
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}>rerlicable only of one object, there is nothing in the meaning 
of the words thclllselves which inlplie
 this: and, accordingly, 
when we are ilnagining and not affinlling, we lna)' speak of 
luany suns; and the lnajority of luankind have believed, and 
still believe, that there are lnany gods. TIut it is easy to pro- 
duce words which are real inshlncps of connotative individual 
names. It Inay be part of the meaning of the COllllotati ve 
nalne itself, that there exists but one individual possessing 
the attribute which it connotes; as, for instancp, "the only 
son of John Stiles;" "the first elnperor of ROlne." Or the 
attribute connoted Ina)" be a connexion with sonIC determinate 
event, and tIll' connexion may be of such a kind as only one 
individual could have; or n1ay at least be such as only one 
individual actually had; and this luay be ÍInplied in the form 
of the expression. " 'The father of Socrates," i
 an example 
of the one kind (since Socrates could not llave had two 
fathers); "the author of the Iliad," "the murderer of llenri 
Quatre," of the second. For, although it is conceivable that 
nlore persons than one 11light have participated in the author- 
ship of the Iliad, or in the lnurder of llenri Quatre, the 
eloploJlnent of the article tIle Ílnplies that, in fact, this was 
not the case. What is here done by the word tile, is done 
in other cases by the context: thus, " Cresar's anny" is an 
individual name, if it appears from the context that the 
army meant is that which Cresar comlnanded in a particular 
battle. The still nlore general expressions, "the Roman 
anny," or "the Christian anny," luay be individualized in a 
sin1ilar lnanner. Another case of frequent occurrence has 
already been noticed; it is the following. The name, being 
a lnany-worded one, Inay consist, in the first place, of a 
general name, capable therefore in itself of being affirmed of 
more things than one, but which is, in the second place, so 
limited by other words joined with it, that the entire expres- 
sion can only be predicated of one object, consistently with 
the Ineaning of the general term. This is exemplified in 
such an instance as tlJe following: "the present prime 
Ininister of England." Prilne Thlinister of England is a 
general name; tlle attributes ,vhich it connotes may be pos- 
3-2 
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sessed by an indefinite nlllnber of persons: in succession 
however, not sirnultaneously; since the meaning of the ,vord 
itself imports (among other things) that there can be only 
one such person at a time. This being the case, and the 
application of the name being afterwards IÍ1nited by the 
word present, to such individuals as possess the attributes at 
one indivisible point of time, it becomes applicable only to 
one individual. And as this appears from the Ineaning of 
the name, ,vithout any extrinsic proof, it is strictly an indi- 
vidual name. 
Fron1 the preceding observations it will easily be col- 
lected, that whenever the names given to objects convey any 
information, tbat is, whenever they have properly any mean- 
ing, the meaning resides not in what they denote, but in what 
they connote. The onlynalnes of objects which connote nothing 
are proper nalues; and these have, strictly speaking, no signi- 
fication. 
If, like the robber in the Arabian Nights, we make a mark 
with chalk on a house to enable us to know it again, the 
mark has a purpose, but it has not properly any meaning. The 
cllalk does not declare anything about the house; it does not 
lllean, This is such a person's house, or This is a house 
which contains booty. The object of making the 1nark is 
Inerely distinction. I say to myself, All these houses are 
so nearly alike, that if I lose sight of them I shall not again 
be able to distinguish that which I am now looking at, froin 
any of the others; I must therefore contrive to make the 
appearance of this one house unlike that of the others, that 
I may hereafter kno,,,,, when I see the mark-not indeed any 
attribute of the house-but simply that it is the same house 
which I aIll now looking at. l\iorgiana chalked all the other 
houses in a similar manner, and defeated the scheme: how? 
simply by obliterating the difference of appearance between 
that house and the others. The chalk was still there, but it 
no longer served the purpose of a distinctive mark. 
When we impose a proper nalne, we perform an opera- 
tion in some degree analogous to what the robber intended 
in chalking the house. 'Ve put a mark, not indeed upon the 
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object itsf'lf, but, so to speak, upon the idea of the ohject. 
A proper nalne is but an ulllneauing mark which we connect 
in our nlinds with the idea of the object, in order that when- 
ever the lnark Hlcets our eyes or occur
 to our thought
, ,ve 
Illa}" think of that individual ohject. Not being attached 
to the thing itself, it doe
 not, like the chalk, enable us to 
distinguish the object when we bee it; but it enables us to 
distinguish it when it is spoken of, either in the records of 
our own experience, or in the discourse of others; to know 
that what \, e find asserted in auy proposition of which it is 
the subject, is asserted of the individual thing with which We 
were previously acquainted. 
'Vhcn we predicate of anything its proper name; when 
we say, pointing to a nlan, this is Brown or Stnith, or point- 
ing to a city, that it is .Y" ork, we do not, Increly by so doing, 
convey to the hearer any information about theIn, except that 
those are their names. By en
bling hiln to identify the in- 
dividuals, we Inay connect them with infonnation previously 
possessed by hiln; by saying, This is York, we 111ay tell hill} 
that it contains the 1\Iinster. But this is in virtue of what 
he has previously heard concerning York; not by anything 
implied in the name. It is otherwise when objects are spoken 
of by connotative names. 'Vhen we say, The town is built 
of Inarble, we give the hearer what may be entirely new 
information, and this nlerely by the signification of the many- 
,yorded connotative nanle, "built of marble." Such names 
are not signs of the mere o
jects, invented because we have 
occasion to think and speak of those objects individually; 
but signs which accolnpany an attribute: a kind of livery in 
which the attribute clothes all objects which are recognized 
as possessing it. They are not nlere nlarks, but more, that 
is to say, significant nlarks; and the connotation is what 
constitutes their significance. 
As a proper nalne is said to be the name of the one indi- 
vidual which it is predicated of, so (as well from the 
importance of adhering to analogy, as for the other reasons 
fonnerly assigned) a connotative nalne ought to be con- 
sidered a nalne of all the various individuals which it is 
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predicable of, or in other words denotes, and not of what it 
connotes. But by learning what things it is a naine of, \ve 
do not learn the Ineaning of the narne: for to the saIne thing 
we lnay, with equal propriety, apply many nalnes, not equi- 
valent in meaning. Thus, I call a certain nlan by the Daine 
Sophroniscus: I call hiln by another nan1e, The father of 
Socrates. Both these are nalnes of the saIne individual, but 
their meaning is altogether different; they are applied to 
that individual for two different purposes; the one, merely 
to distinguish hÌ1n froll1 other persons who are spoken of; the 
other to indicate a fact relating to hin1, tbe fact that Socrates 
was his son. I further apply to hin1 these other expressions: 
a man, a Greek, an Athenian, a sculptor, an old man, an 
honest lnan, a brave tnan. All these are names of Sophronis- 
cus, not indeed of hÏ1n alone, but of hin1 and each of an 
indefinite number of other hUlnan beings. Each of these 
names is applied to Sophroniscus for a different reason, and 
by each whoever understands its Ineaning is apprised of a 
distinct fact or number of facts concerning him; but those 
who kne\v nothing about the nalnes except that they were 
applicable to Sophroniscus, would be altogether ignorant of 
their meaning. It is even conceivable that I might know 
every single individual of whom a given name could be with 
truth affinned, and yet could not be said to know the mean- 
ing of the nan1e. A child knows who are its brothers and 
sisters, long before it has any definite conception of the 
nature of the facts wlÜch are involved in the signification of 
those words. 
In some cases it is not easy to decide precisely how Illuch 
a particular word does or does not connote; that is, we do 
not exactly know (the case not having arisen) what degree of 
difference in the object would occasion a difference in the 
name. Thus, it is clear that the word '1non, besides aninlal 
life and rationality, connotes also a certain external fonn; but 
it would be impossible to say precisely what fonn; that is, 
to decide how great a deviation from the form ordinarily 
found in the beings \VhOnl we are accustonled to can Ineu, 
,yould suffice in a newly-discovered race to lllake us refuse 
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thcln the llanlC of luau. ltationality, also, being a quality 
which admits of dcgrec
, it has ncv
r been 
ettled what is the 
lowest degree of that quality which would entitle any creature 
to be considered a human being. In all such cases, the 
lneaning of the general nalne is so far unsettled, and vague; 
mankind have not cOlne to all) positive agrecIllel1t about the 
nlatter. 'Vhen we COllIe to treat of eJassification, we shaH 
llavc occasion to show unùer what conditions this vagueness 
Illay exist without practical inl"on vcnience; and cases win 
appear, in which the cuds of language arc bettcr prolllotcd 
by it than by cOInplete precision; in order that, in natural 
history for instance, individuals or species of no very Inarked 
character nluy be ranged with those 1110rc strongly charac- 
terized individuals or spccies to which, in an their properties 
taken together, the)" bear the nearest reselublance. 
But this partial uncertainty in the connotation of nanlCS 
can only be free frolH n1Íschief WhCll guarded by strict pre- 
cautions. One of the chief sources, indeed, of lax habits of 
thought, is the custom of using connotative tenns ,,-ithout a 
di
tinctJy ascertained connotation, and \\ ith 110 IHore preci:se 
notion of their Iueaning than can be loosely collected frolH 
observing what objects they are used to denote. It is in this 
manner that we all acquire, and inevitably so, our first know- 
ledge of our vernacular language. .A child l(;arns the Inean- 
iug of the words man, or white, by hearing them applied to a 
variety of individual objects, and finding out, by a process of 
generalization aud analysis of which he is but ilnperfectly 
conscious, what those different objects have in COllnnon. III 
the case of these two words the process is so easy as to re- 
quire no assistance froln culture; the objects called hlunan 
beings, and the objects called white, differing froll1 all others 
by qualities of a peculiarly definite and obvious character. 
But in many other cases, objects bear a general resemblance 
to one another, which leads to their being familiarly classed 
together under a COllll110n naIne, while, without lllore analytic 
llabits than the generality of mankind possess, it is not iUl- 
lnediately apparent what are the particular attributes, upon 
the possession of which in CODln1on by theln all, their general 
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resemblance depends. 'Vhen this is the case, people u:-.e 
the name without any recognized connotation, that is, with- 
out any precise n1caning; they talk, and consequently thinl{, 
vaguely, and relnain contented to attach only the saIne de- 
gree of significance to their own words, which a child three 
years old attaches to the words brother and sister. The 
child at least is seldom puzzled by the starting up of ne,v 
individuals, on ,,,hOll1 he is ignorant whether or not to con- 
fer the title; because there is usually an authority close at 
hand C0111petent to solve all doubts. But a similar resource 
does not exist in the generality of cases; and new objects 
are continually presenting themselves to men, women, and 
children, which they are called upon to class prop1.io motu. 
They, accordingly, do this on no other principle than that of 
superficial sitnilarity, giving to each new object the nalne of 
that familiar object, the idea of which it 1110st readily re- 
calls, or. which, on a cursory inspection, it seems to theln 
n]ost to reselnble: as an unknown substance found in the 
ground will be called, according to its texture, earth, sand, 
or a stone. In this lnanner, names creep on from subject to 
subject, until all traces of a cornrnon Ineaning sometinles dis- 
appear, and the word COlnes to denote a nUlnber of things 
not only independently of any common attribute, but which 
have actually no attribute in common; or none but what is 
shared hy other things to which the nalne is capriciously re- 
fused.. Even scientific writers have aided in this perversion 
of general language froln its purpose; sometilnes because, 


* It would be well if this degeneracy of language took place only in the 
hands of the untaught vulgar; but some of the most remarkable instances 
are to be found in terms of art, and among technically educated persons, such 
as English lawyers. Felony, for example, is a law term, with the sound ofwbich 
all are familiar; but there is no lawyer who would undertake to tell what 
a felony is, otherwise than by enumerating the various offences which are so 
called. Originally the word felony had a meaning; it denoted all offences, the 
penalty of which included forfeiture of lands or goods; but subsequent acts of 
parliament have declared various offences to be felonies without enjoining that 
penalty, and have taken away the penalty from others which continue never- 
theless to be called felonies, insomuch that the acts so called have now no pro- 
perty whatever in common, save tbat of being unlawful and punishable. 
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like the ,.ulgar, they knew no Letter; and S01IlCtÏ1ucS in de- 
ference to that aversion to aihnit new words, which induces 
Inankind, on all subjects not considered technical, to attempt 
to 'tuake the original slIlall stock of names ser'-e with but 
little augnlcntation to express a constantly increasing nunl- 
bpI' of objects and distinctions, and, consequently, to express 
thenl in a manner progrc
si\"elr more and lnore inlperfcct. 
To what degree this loose 1Hode of e1assing and. denomi- 
nating objects has rendered the vocabulary of mental and Iuoral 
philosophy unfit for the purposes of accurate thinking, is best 
known to whoever ha:::; nlo
t reflected on the pl.csent condition 
of those branches of knowledge. Since, however, the introduc- 
tion of a new techllicallanguage as the vehicle of speculations 
on subjects belonging to the dOlnaill of daily discussion, is 
extrelucly difficult to effect, and would not be free fronl 
inconvenience eycn if eflected, the problem for thp, philo- 
sopher, and one of the IIJOst difficult which he has to resolve, 
is, in retaining the existing phraseology, how best to al1e- 
,>iate its iluperfections. This can only be accolnplished by 
giving to eyery general concrete nalne which there is frequent 
occasion to predicate, a definite and fixed connotation; in 
order that it Inay be known what attributes, when we can an 
object by that name, we really mean to predicate of the 
object. ..\nd the question of I110st nicety is, how to give this 
fixed connotation to a name, with the least possible change 
in the objects which the name is habitually el11ployed to 
denote; with the least possible disarrangement, either by 
adding or 
ubtraction, of the group of objects which, in 
howe\er i111perfect a l11anner, it serves to circul11scribe and 
hold together; and with the least vitiation of the truth of any 
propositions which are commonly received as true. 
This desirable purpose, of giving a fixed connotation 
where it is wanting, is the end aimed at wheneyer anyone 
attempts to give a definition of a general name already in 
use; every definition of a connotative name being an attempt 
either Inerely to declare, or to declare and analyse, the con- 
notation of the naHle. And the fact, that no questions 
,yhich have al.isen In the moral sciences have been suLjects 
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of keener controversy than the definitions of ahnost all the 
leading expressions, is a proof how great an extent the evil 
to ,vhich we have ad\'erted has attained. 
Names with indeterminate connotation are not to be con- 
founded with names which have more than one connotation, 
that is to say, ambiguous words. A word Inay have several 
llleanings, but all of theu) fixed and recognised ones; as 
the word post, for example, or the word box, the various 
senses of which it would be endless to enumerate. And the 
paucity of existing names, in cornparison with the demand 
for them, may often render it advisable and even necessary 
to l'etain a name in this Intlltiplicity of acceptations, distin- 
guishing these so clearly as to prevent their being confounded 
,vith one another. Such a word may be considered as two 
or more names, accidentally written and spoken alike.'" 



 6. The fourth principal division of names, is into 
positive and negative. Positive, as man, tree, good; negative, 


* Before quitting the subject of connotative names, it is proper to observe, 
that the first writer who, in our own times, has adopted from the schoolmen the 
word to connote, l\Ir. Mill, in his Analysis of the Phenomena of the Human ll-find, 
employs it in a signification different from that in which it is here used. He 
uses the word in a sense coextensive with its etymology, applying it to every 
case in which a name, while pointing directly to one thing, (which is conse- 
quently termed its signification,) includes also a tacit reference to some other 
thing. In the case considered in the text, that of concrete general names, his 
language and mine are the converse of one another. Considering (very justly) 
the signification of the name to lie in the attribute, he speaks of the word as 
noting the attribute, and connoting the things possessing the attribute. And he 
describes abstract names as being properly concrete names with their connota- 
tion dropped: whereas, in my view, it is the denotation which would be said to 
be dropped, what was previously connoted becoming the whole signification. 
In adopting a phraseology at variance with that which so high an authority, 
and one which I am less likely than any other person to undervalue, has deli- 
berately sanctioned., I have been influenced by the urgent necessity for a term 
exclusively appropriated to express the manner in which a concrete general 
name serves to mark the attributes which are involved in its signification. This 
necessity can scarcely be felt in its full force by anyone who has not found by 
experience, how vain is the attempt to communicate clear ideas on the philo- 
sophy of language without such a word. It is hardly an exaggeration to say, 
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as not-mall, not-lI.ee, 'liD/-good. To . every positi ye concretc 
nalllC, a corresponding negative one might be frauled. .\.fter 
giving a nalne to anyone thing, or to any plurality of things, 
'we luio'ht crcate a second. namc which should be a. nalne of 
o 
all things whatever except that particular thing or things. 
These negative nalnes are clnploycd whenever we 1m,\ e occa- 
sion to speak collectively of all things other than SOlllC thing 
or class of things. 'Yhen the po
iti, e nalne is cunnotative, 
the corresponding negative luune is connotati\'"e likewise; 
ùut in a peculiar way, connoting not the presence but the 
absence of an attribute. l.'hus, not-while denotes all things 
,,,hatever except white thiugs; and connotes the attribute of 
not possessing whiteness. For the non-possession of any 
given attribute is also an attriùute, and lllay receive a nallle 
as such; and thus negative concrete nfuncs Inay obtain nega- 
ti ve abstract nalnes to correspond to thenl. 
Names which are positi,-e in fonn are oftpn negative in 
reality, and others are really po
iti, e though their fornl is 


that some of the most prevalent of the errors with which logic has been infected, 
and a large part of the cloudiness and confusion of ideas which have enveloped 
it, would, in all probability, have been avoided, if a term had been in common 
use to express exactly what I have signified by the term tv connote. And the 
schoolmen, to whom we are indebted for the greater part of our logical language, 
gave us this also, and in this very sense. For although some of their general 
expressions countenance the use of the word in the more extensive and vague 
acceptation in which it is taken by l\Ir. l\Iill, yet whèn they had to define it 
specifically as a technical term, and to fix its meaning as such, with that admir- 
able precision which always characterizes their definitions, they clearly ex- 
plained that nothing was said to be connoted except forms, which word may 
generally, in their writings, be understood as synonymous with attributes. 
Now, if the word to connote, so well suited to the purpose to which they 
applied it, be diverted from that purpose by being taken to fulfil another, for 
which it does not seem to me to be at all required; I am unable to find anyex- 
pression to replace it, but such as are commonly employed in a sense so much 
more general, that it would be useless attempting to associate them peculiarly 
with this precise idea. Such are the words, to involve, to imply, &c. Byem- 
ploying these, I should fail of attaining the object for which alone the name is 
needed, namely, to distinguish this particular kind of involving and implying 
from all other kinds, and to assure to it the degree of habitual attention which 
its importance demands. 
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negative. The word Ùzconvenient, for example, does not 
express the mere absence of convenience; it expresses a 
positi ve attribute, that of being the cause of disconlfort or 
annoyance. So the ,vord unpleasant, notwithstanding its 
negative fornI, does not connote the n1ere absence of plea- 
santness, but a less degree of what is signified by the word 
painful, which, it is hardly necessary to say, is positive. 
Idle, on the other hand, is a ,vord which, though positive in 
fonn, expresses nothing but what would be signified either 
by the phrase /lot working, or by the phrase not dispused to 
work; and sober, either by not drunh or by not drunhen. 
There is a class of names called privative. ..A privative 
naUle is equivalent in its signification to a positive and a 
negative nalne taken together; being the nalue of sOlnething 
which has once had a particular attribute, or for some other 
reason might have been expected to have it, but which has it 
not. Such is the ,vofd blind, which is not equivalent to not 
seeing, or to not capable of seeing, for it ,yould not, except by 
a poetical or rhetorical figure, be applied to stocks and stones. 
A thing is not usuaUy said to be blind, unless the class to 
,vhich it is most fanlÍliarly referred, or to which it is referred 
on the particular occasion, be chiefly composed of things 
,,,hich can see, as in the case of a blind man, or a blind 
horse; or unless it is supposed for any reason that it ought 
to see; as in saying of a lnan, that he rushed blindly into an 
abyss, or of philosophers or the clergy that the greater part 
of t}1eln are blind guides. ".fhe nalues called privative, there- 
fore, connote two things: the absence of certain attributes, 
and the presence of others, ii.OIU which the presence also of 
the former Inight naturally have been expected. 



 7. The fifth leading division of nalnes is into relative 
and absolute, or let us rather say, relative and nan-relative; for 
the word absolute is put upon much too hard duty in lneta- 
physics, not to be willingly spared when its services can be 
dispensed with. It resernbles the" ord civil in the language 
of jurisprudence, which stands for the opposite of criIninal, 
the opposite of ecclesiastical, the opposite of lnilitary, the 
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opposite of political, in short, the opposite of any positive 
word which wants a negative. 
Relative n
Ulles are such as father, son; ndcr, subject; 
like; equal; unlike; unequal; longer, shorter; cause, eficct. 
Their characteristic property is, that they are always given 
in pairs. Every relative name which is predicated of an 
object, supposes another object (or objects), of wllich we Illay 
predicate either that same name or another relative name 
which is said to be the correlative of the former. Thus, 
when we can any person a son, 'we suppose other persons 
who Inust be called parents. '-Vhen we call any event a 
cause, we suppose another event which is an effect. 'Vhen 
,ve say of any distance that it is longer, we snppose another 
distance which is shorter. 'Yhen we say of any object 
that it is like, ,ye mean that it is like some other object, 
whicb is also said to be like the first. In this last case, both 
objects receive the ,;aIlle nanle; the relative term is its own 
correlative. 
It is evident that these words, when concrete, are, like 
other concrete general nanles, connotatiye; they denote a 
subject, and connote an attribute: and each of them has or 
might have a corresponding abstract name, to denote the 
attribute connoted by the concrete. Thus the concrete . like 
has its abstract likeness; the concretes, father and son, have, 
or might have, the abstracts, paternity, and filiety, or filiation. 
The concrete llalne connotes an attribute, and the abstract 
name which answers to it denotes that attribute. But of 
what nature is the attribute? "Therein consists the pecu- 
liarity in the connotation of a relative name? 
The attribute signified by a relative name, say some, is a 
I"elation ; and this they give, if not as a sufficient explanation, 
at least as the only one attainable. If they are asked, 'Vhat 
then is a relation? they do not profess to be able to tell. It 
is generally regarded as sonlething peculiarly recondite and 
mysterious. I cannot, however, perceive in what respect it 
is more so than any other attribute; indeed, it appears to me 
to be so in a somewhat less degree. I conceive, rather, that 
it is by exan1Íning into the signification of relative names, 
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or in other ,vorrls, into the nature of the attribute which they 
connote, that a clear insight may best be obtained into the 
nature of all attributes; of all that is meant by an attribute. 
It is obvious, in fact, that if we take any hvo correlative 
names, father and son, for instance, although the objects de- 
noted by the names are different, they both, in a certain 

ense, connote the same thing. They cannot, indeed, be 
said to connote the same attribute; to be a father, is not the 
same thing as to be a son. But when we call one 111an a 
father, another his son, what we mean to affirm is a set of 
facts, which are exactly the same in both cases. To predi- 
cate of A that he is the father of B, and of B that he is the 
son of A, is to assert one and the saIne fact in different 
words. The two propositions are exactly equivalent: neither 
of them asserts Inore or asserts less than the other. The 
paternity of A and the filiety of B are not hvo facts, but 
two modes of expressing the saIne fact. That fact, when 
analysed, consists of a series of physical events or pheno- 
mena, in which both A and B are parties concerned, and 
from which they both derive nalnes. What those names 
really connote, is this series of events: that is the meaning, 
and the whole meaning, which either of them is intended to 
convey. The series of events Inay be said to constitute the 
relation; the schoolmen called it the foundation of the rela- 
tion, fundamenturn relationis. 
In tl1Ïs Inanner any fact, or series of facts, in which two 
different objects are implicated, and which is therefore pre- 
dicable of both of theIn, n1ay be either considered as consti- 
tuting an attribute of the one, or an attribute of the other. 
According as \ve consider it in the fonner, or in the latter 
aspect, it is connoted by the one or the other of the two 
correlative names. Father connotes the fact, regarded as 
constituting an attribute of A: son connotes the same fact, 
as constituting an attribute of B. It may evidently be re- 
garded with equal propriety in either light. And all that 
appears necessary to account for the existence of relative 
nalnes, is, that whenever there is a fact in which two il1cli- 
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yiduals are concerned, an attribute grounded on that fact 
1l1ay be ascribed to either of these individuals. 
A nRlne, therefore, is 
aid to be relative, when, over and 
above the object which it denotes, it ilnplies iu its significa- 
tion the existence of another o
iect, also deriving a denomi- 
nation from the salue fact which is the ground of the first 
name. Or (to express the saUle Ineaning in otJ)er words) a 
nalne is relative, when, being the DaIne of one thing, its sig- 
nification cannot be eXplained but by mentioning another. 
Or we Jnay state it thus-when the nanlC cannot he eillployed 
in discourse, so as to have a nleaning, unless the nalne of 
some other thing than what it is itself the nalno of, be either 
expressed or understood. These definitions are all, at 
bottoln, equi ,.alcllt, being Blodes of variously cxpressing this 
one distinctive circumstance-that cyery other attribute of 
an object might, without any contradiction, be conceived 
still to exist if all objects besides that one "ere annihilated;- 
but those of its attributes which are expressed by relative 
llanles, would on that supposition be swept away. 



 8. Xan1es have been further distinguished into uni- 
vocal and æqllivocal: these, however, are not two kinds of 
naines, but two different lnodes of employing names. A 
name is univocal, or applied ullivocallJ, with respect to all 
things of which it can be predicated in the same sense; but it 
is æquivocal, or applied æquivocally, as respects those things 
of which it is predicated in different senses. It is scarcely 
necessary to give instances of a fact so fan1Íliar as the double 
meaning of a word. In reality, as has been already observed, 
an æquivocal or alnbiguous ,yord is not one nalne, but two 
names, accidentally coinciding in sound. File standing for an 
iron instrunlent, and file standing for a line of soldiers, have 
110 Inore title to be considered one word, because written 


* Or rather, all objects except itself and the percipient mind; for, as we 
shall see hereafter, to ascribe any attribute to an object necessarily implies a 
mind to perceive it. 
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alike, than grease and Greece have, because they are pro- 
nounced alike. They are one sound, appropriated to form 
tw 0 different words. 
An intermediate case is that of a name used analogically 
or lnetaphorically; that is, a name which is predicated of two 
things, not univocally, or exactly in the same signification, 
but in significations somewhat similar, and which being de- 
l.i ved one from the other, one of them may be considered the 
primary, and the other a secondary signification. As when 
we speak of a brilliant light, and a brilliant achievelnent. The 
,vord is not applied in the saIne sense to the light and to the 
achievement; but having been applied to the light in its ori- 
ginal sense, that of brightness to the eye, it is transferred to 
the achievement in aden vati ve signification, supposed to be 
somewhat like the primitive one. The word, however, is just 
as properly two names instead of one, in this case, as in that 
of the most perfect ambiguity. And one of the commonest 
forIns of fallacious reasoning arising from ambiguity, is that 
of arguing from a metaphorical expression as if it were literal; 
that is, as if a word, when applied metaphorically, were the 
same name as when taken in its original sense: which will 
l)e seen more particularly in its place. 
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 1. LOOKI sa back now to the commencelnent of onr 
inquiry, let us attet11pt to nledsure how far it has advanced. 
Logic, we fonnd, is the Theory of Proof. But proof sup- 
poses sOlnething provable, which must be a Proposition or 
Assertion; since nothing but a Proposition can be an object 
of belief, or therefore of proof. ...\ Proposition is, discourse 
which affirms or denies sOlupthing of some other thing. This 
is one step: there Blust, it seems, be two things concerned in 
every act of belief. But what aTe these Thing:s? They can 
be no OthcT than those signified by the two names, which 
being joined together by a copula constitute the Proposition. 
If, therefore, ,,'e knew what all Kames signify, we should 
l{now everything wl1Ïch is capable either of being lIlade a 
subject of affirmation or denial, or of being itself affinlled 
or denied of a subject. "r e have accordingly, in the prc- 
ceding chapter, reviewed the various kinds of N a Ines, in 
order to ascertain what is signified by each of theln. And 
we l1aye now carried this survey far enough to be able to 
take an account of its results, and to exhibit an enunleration 
of all the kinds of Things which are capaLle of being made 
predicates, or of having anything predicated of thenl: after 
which to detern1Ìne the ilnport of Predication, that is, of 
Propositions, can ùe no arduous task. 
The necessity of an enUllleration of Existences, as the 
basis of Logic, did not escape the attention of the school- 
men, and of their master, _\ristotle, the most comprehensiye, 
if not the IllOst sagacious, of the ancient philosophers. 'rhe 
Categories, or Predicaments-the former a Greek ,,"ord, the 
latter its literal translation in the Latin language-were in- 
tended by him and his followers as an enumeration of all 
things capaLle of being named; an enumeration by the 
VOL. I. 4 
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summa genera, i. e. the most extensive classes into which 
things could be distributed; which, therefore, were so many 
highest Predicates, one or other of which was supposed 
capable of being affinned. with truth of every nan)eable 
thing whatsoever. The following are the classes into which, 
according to this school of philosophy, T'hings in general 
might be reduced :- 


Ovuía, 
]10 O'Ò v, 
ITOLÓV, 
IIpó, n, 
ITOlf'iv, 
ITáO'x uv , 
lloii, 
n ÓTE, 
Kf'ioBaL, 
EXHV, 


Substantia. 
Quantitas. 
Qualitas. 
Relatio. 
Actio. 
Passio. 
Ubi. 
Quando. 
Situs. 
Habitus. 


The imperfections of this classification are too obvious to 
require, and its merits are not sufficient to reward, a n1Ínute 
examination. It is a nlere catalogue of the distinctions 
rudely marked out by the language of familiar life, with 
little or no attelnpt to penetrate, by philosophic analysis, to 
the rationale even of those common distinctions. Such an 
analysis, however superficially conducted, ,vould have shown 
the enumeration to be both redundant and defective. Sonle 
objects are omitted, and others repeated several times under 
different heads. It is like a division of animals into men, 
quadrupeds, horses, asses, and ponies. That, for instance, 
could not be a very cOlnprehensive view of the nature of Re- 
lation which could exclude action, passivity, and local situa- 
tion from that category. The same observation applies to 
the categories Quando (or position in time), and Ubi (or 
position in space); ,vhile the distinction between the latter 
and Situs is Inerely verbal. The incongruity of erecting into 
a summum genus the class vd1Ïch forms the tenth category is 
manifest. On the other hand, the enulneration takes no 
notice of anything besides substances and attributes. In 
what category are we to place sensations, or any other 
feelings, and states of InÌnd; as hope, joy, fear; sound, 
sn1elI, taste; pain, pleasure; thought, judgment., conception, 
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and the Jike? Probably all these would ha\ e been placed 
by the Aristotelian school in the categories of actio and 
passio; and the relation of such of theln as are active, to 
their objects, and of such of then} a
 are passive, to their 
causes, would rightIy be so placed; but thp thing
 thelll- 
selves, the feelings or states of mind, ,vrongly. Feelings, 
or states of consciousness, are assuredly to be counted 
:unong realitie
, hut they cannot be reckoned either among 
substances or attributes. 



 2. Before recollunencing, nuder better auspices, the 
attell}pt made with such imperfect success by the great 
founder of the science of logic, we nlust take notice of an 
unfortunate an1biguit) in aU the concrete nalnes which cor- 
respond to the lllost general of all ahstract tenus, the word 
Existence. "Then we have occasion for a nalne which shan 
be capable of denoting whatever exists, as contradistinguished 
frolll Hon-entity or X othing, there is hardly it 'word applicable 
to the purpose which is not also, and even luore faluiliar1,y, 
taken in a sense in which it denotes only substances. But 
substances are not all that exist; attributes, if 
uch things 
are to be spoken of, Blust be said to exist; feelings also exist. 
.Y. et when we speak of an object, or of a thing, we are alrnost 
always supposed to mean a substance. There seeUlS a kind 
of contradiction in using such an expression as that one tiling 
is luerel)' an attribute of another thing.. And the allnounce- 
l11ent of a Classification of Things would, I believe: prepare 
most readers for an enumeration like those in natural history, 
beginning with the great divisions of auiulal, vegetable, and 
Illineral, and subdividing theln into classes and orders. If, 
rejecting the word Thing, 've endeavour to find another of a 
1110re general import, or at least more exclusi,"ely confined 
to that general Ï1nport, a word denoting an that exists, and 
connoting only silnple existence; 110 word lnight be pre- 
suuled fitter for such a purpose than being: originally the 
present participle of a ,erb which in one of its Ineanings is 
exactly equivalent to the verb exist; aud therefore suitable,' 
e'"en by its gralllluatical fonnation, to be the concrete of the 
abstract existence. But this word, strange as the fact may 
4-2 


. 
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a.ppear, is still more completely spoiled for the purpose 
which it seelned expressly made for, than the word 'rhing. 
Being is, by custom, exactly synonymous with substance; 
except that it is free from a slight taint of a second alnbi- 
guity; being applied impartially to lnatter and to mind, 
while substance, though originally and in strictness applic- 
able to both, is apt to suggest in preference the idea of 
matter. Attributes are ne,er called Beings; nor are Feel- 
ings. A Being is that which excites feelings, and which 
possesses attributes. The soul is called a Being; God and 
angels are called Beings; but if we "rere to say, extension, 
colour, wisdom, virtue are beings, we should perhaps be sus- 
pected of thinking with SOlne of the ancients, that the car- 
dinal virtues are animals; or, at the least, of holding with 
the Platonic school the doctrine of self-existent Ideas, or 
with the followers of Epicurus that of Sensible Fonns, 
,,'hich detach themselves in every direction from bodies, 
and by ëoming in contact with our organs, cause our per- 
ceptions. 'Ve should be supposed, in short, to belie\'e 
that Attributes are Substances. 
In consequence of this perversion of the word Being, 
philosophers looking about for sOlnething to supply its 
place, laid their hands upon the word Entity, a piece of 
barbarous Latin, invented by the schoolmen to be used as 
an abstract name, in which class its granlmatical form would 
seem to place it; but being seized by logicians in distress 
to stop a leak in their terminology, it has ever since been 
used as a concrete name. The kindred word essence, born 
at the same time and of the same parents, scarcely under- 
\vent a more complete transformation when, from being the 
abstract of tbe verb to he, it came to denote something suf- 
ficiently concrete to he enclosed in a glass bottle. The 
word Entity, since it settled down into a concrete name, 
has retained its universality of signification somewhat less 
impaired than any of the nalnes before mentioned. Yet 
the saIne gradual decay to which, after a certain age, all the 
language of psychology seems liable, has been at work e\Ten 
here. If )10n call virtue an entity. 
rOl1 are indeed somewhat 
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Jcss strongl}? suspccted of believing it to be n substance than 
if you called it a being; but you arc by no Illcans free fronl 
the suspicion. Eycry word which was originally intcndell 
to connotp IHcre cxistcncc, sceUts, after a tinlC, to cnlarge its 
connotation to separate existcnce, or existence freed frolH the 
condition of belonging to a substance; which condition being 
precisely what constitutes an attriLute, attributes are gradu- 
ally shut out; and along with thenl feelings, which in ninety- 
nine cases out of a hundred have no other nalne than that 
of the attribute which is grounded on them. 
trange that 
when the greatest elubarrassnlcllt felt by all who have all) con- 
siderable number of thoughts to express, is to find a sufficient 
,'ariety of precise words fitted to express them, there should 
be no practice to which eyen scienti fic thinkers are 1110rc 
addicted than that of taking valuable words to express ideas 
which are sufficiently expressed by other words already ap- 
propriated to theln. 
'Vhen it is Í1npossible to obtain good tools, the next best 
thing is to understand thoroughly the defects of those we 
have. I haye therefore warned the reader of the ambiguity 
of the very names which, for want of better, I am necessi- 
tated to eJnploy. It must no" be the writer's endea\.our so 
to employ them as in no case to leave the lueaning doubtful 
or obscure. No one of the above terms being altogether 
un
unbiguous, I shall not confine myself to anyone, but 
shall etnploy on each occasion the word which seems least 
likely in the particular case to lead to lnisunderstanding; 
110r do I pretend to use either these or any other words 
with a rigorous adherence to one single sense. To do 
so would often leave us without a word to express what 
is signified by a known word in some one or other of its 
senses: unless authors had an unlimited licence to coin new 
'words, together ,vith (what it would be more difficult to 
assume) unlimited power of making their readers adopt 
them. Nor 'would it be wise in a writer, on a subject 
in,ol ving so luuch of abstraction, to deny himself the ad- 
,-alltage derived fron1 even an in1proper use of a tenn, when, 
by means of it, SOlne falniliar association is called up 
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which brings the n1eaning honle to the nlind, as it were by 
a flash. 
The difficulty both to the writer and reader, of the 
atten)pt which must be made to use vague w'ords so as to 
convey a precise meaning, is not wholly a lnatter of regret. 
It is not unfitting that logical treatises should afford an 
exanlple of that, to facilitate which is among the most 
important uses of logic. Philosophical language will for a 
long time, and popular language still longer, retain so 
much of vagueness and ambiguity, that logic would be of 
little yalue if it did not, among its other advantages, exercise 
the understanding in doing its work neatly and correctly 
,vith these inlperfect tools. 
After this prealll ble it is tilne to proceed to our enumera- 
tion. We shall commence with Feelings, the simplest class 
of nameable things; the term Feeling being of course under- 
stood in its most enlarged sense. 


I. FEELINGS, OR STATES OF CONSCIOUS
ESS. 



 3. A Feeling and a State of Consciousness are, In 
the language of philosophy, equivalent expressions: every- 
thing is a feeling of which the mind is conscious; every- 
thing which it feels, or, in other words, which fonns a part 
of its own sentient existence. In popular language Feeling 
is not always synonymous ,,,ith State of Consciousness; 
being often taken lllore pecu]iarly fOl. those states which are 
conceived as belonging to the sensitive, or to the emotional, 
phasis of our nature, and sometinles, with a stilJ narrower 
restriction, to the emotional alone: as distinguished from 
what are conceived as belonging to the percipient or to the 
intellectual phasis. But this is an adlnitted departure from 
correctness of language; just as, by a popular perversion 
the exact converse of this, the word l\lind is withdrawn fron1 
its rightful generality of signification, and restricted to the 
intellect. The still greater perversion by wl1Ïch Feeling is 
sometilnes confined not only to bodily sensations, but to the 
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scnsations of a single sense, that of touch, need:::, not be more 
}>articular1y ad \"erted to. 
Feeling, in the proper sense of the ten)), is a gellus, of 
which 
ensation, EIHution, and 1'].ought, are subordinate 
species. lTnder the word l'hought is here to be included 
whatever we are internally conscious of when we are said to 
tl1Ïn'k; fron1 the consciousness we have when ,ye think of a 
red colour without hasing it before our eJ es, to the lnost 
l"ccondite thoughts of a philosopher or poet. Be it reUlelll- 
bered, however, that by a thought is to be understooù what 
passes in the nlind itself, tLud Hot any object externa.l to the 
111Ïnd, which the person is conunonly saiù to he thinking of. 
lIe may be thinking of the snD, or of God, but the sun and 
God are not thoughts; his mental ilnage, however, of the 
sun, and his idea of God, are thoughts; states of his lnind, 
not of tIle objects themseh?es: and so also is his belief of 
the existence of the sun, or of God; or his disbelief, if the 
case be so. Eyen iUlaginary objects, (which are sa.id to 
exist only in our ideas,) are to be distinguished frolH our 
ideas of theIne I may think of a hobgoblin, as I lllay think 
of the loaf which was eaten yesterday, or of the flower which 
will bloom to-mOITO\V. But t1le hohgoLlin which neyer 
existed is not the same thing with Iny idea of a hobgoblin, 
any IIlore than the loaf which once existed is the saIne thing 
with IllY idea of a loaf, or the flower which does not yet 
exist, òut ,,'hich will exist, is the sanle with IllY idea of a 
flower. They are aU, not thoughts, but objects of thought; 
though at the present time aU the objects are alike non- 
existent. 
In like manner, a Sensation is to be carefully dis- 
tinguished fron1 the object ,vhich causes the sensation; our 
sensation of white fronl a ,,'hite object; nor is it less to be 
distinguished from the attribute whiteness, which ,,-e ascribe 
to the object in consequence of its exciting the sensation. 
Unfortunately for clearness ë:Uld due discrimination in con- 
sidering these subjects, our sensations seldon1 receive separate 
naines. "r e have a nanle for the objects which produce in 
us a certain sensation; the word white. 'Ve have a name 
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for the quality in those objects, to which ,ve ascribe the 
sensation; the name 'Whiteness. But ,,,hen we speak of the 
sensation itself, (as ,ve have not occasion to do this often 
except in our scientific speculations,) language, which adapts 
itself for the most part only to the COlllmon uses of life, has 
provided us with no single-worded or imlnediate designation; 
,ve must employ a circumlocution, and say, The sensation 
of white, or The sensation of whiteness; we must denominate 
the sensation either from the object, or froln the attribute, 
by which it is excited. Yet the sensation, though it never 
d(Jes, might very well be conceived to exist, without anything 
whatever to excite it. "r e can conceive it as arising spon- 
taneously in the mind. But if it so arose, we should have 
no nalne to denote it which would not be a misnomer. In 
the case of our sensations of hearing we are better provided; 
,,'e have the word Sound, and a ,vhole vocabulary of words 
to denote the various kinds of sounds. For as ,ve are often 
conscious of these sensations in the absence of any per- 
ceptihle object, we can more easily conceive having theln in 
the absence of a.ny object whatever. "\Ve need only shut 
our eyes and listen to music, to have a coneeption of an 
universe with nothing in it except sounds, and ourselves 
hearing them: and what is easily conceived separately, easily 
obtains a separate DaHle. But in general our names of 
sensations denote indiscriminately the sensation and the 
attribute. Thus, colour stands for the sensations of white, 
}.ed, &c., but also for the quality in the coloured object. 'Ve 
talk of the colours of things as anlong their properties. 



 4. In the case of sensations, another distinction has 
also to be kept in ,.iew, which is often confounded, and 
never without mischievous consequences. This is, the dis- 
tinction between the sensation itself, and the state of the 
bodily organs which precedes the sensation, and which con- 
stitutes the physical agency by which it is produced. One 
of the sources of confusion on this subject is the division 
commonly Inade of feelings into Bodily and .l\lental. Philo- 
sophically speaking, there is no foundation at all for this 
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distinction: even sensations are f'tatcs of the senticnt 111Ïnd, 
not states of the body, as distinguished from it. "'"hat 1 anI 
conscious of when I see the colour blue, is a feeling of blue 
colour, which is onc thing; the picture on IllY retina, or the 
phenollienon of hitherto lllysterious nature which takes pltLce 
in J11Y optic nerve or in illY brain, is another thing, of which 
I anI not at all conscious, and which scientific investigation 
alone could have apprised me of. 'l'hcse are states of my 
body; but the sensation of blue, which is the consequence 
of tbese states of body, is not a state of body: that which 
perceives and is conscious is called 'lind. '\"'hen sensations 
are called bodily feelings, it is only as being the class of 
feelings which are ilnnlediately occasioned by bodily states; 
whereas the otber kinds of feelings, thoughts, for instance, 
or emotions, are imlnediate1y excited not by anything acting 
upon the bodily organs, but by sensations, or by previous 
thoughts. This, however, is a distinction not in our feelings, 
but in the agency which produces our feelings: all of thCl11 
w hen actually produced are states of nJÏnd. 
Besides the affection of onr bodily organs from without, 
and the sensation thereby produced in our Blinds, Inany 
writers admit a third link in the chain of phenomena, which 
they call a Perception, and which consists in the recognition 
of an external object as the exciting cause of the sensation. 
This perception, they say, is an act of the Inind, proceeding 
ii.oln its own spontaneous acti yity; while in sensation the 
mind is passive, being Inerely acted upon by the outward 
object. .A.ud according to some metaphysicians it is by an act 
of the mind, similar to perception, except in not being 
preceded by any sensation, that the existence of God, the 
sou1, and other hyperphysical objects is recognised. 
,!'hese acts of what is tenned perception, whatever be the 
conclusion ultimately come to respecting their nature, must, 
I conceive, take their place among the varieties of feelings 
or states of n1Índ. In so classing thein, J have not the 
smallest intention of declaring or insinuating any theory as 
to the law of mind in which these mental processes Inay be 
supposed to originate, or the conditions under which they 
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may be legitin)ate or the reverse. Far less do I Inean (as 
Dr. lV"hewell seems to suppose must be meant in an analo- 
gous case.) to indicate that as they are "117erely states of 
mind," it is superfluous to inquire into their distinguishing 
pecu1iarities. I abstain fron1 the inquiry as irrelevant to the 
science of logic. In these so-caned pel"ceptions, or direct 
recognitions by the mind, of objects, whether physical or 
spiritual, which are external to itself, I can see only cases of 
belief; but of belief which claims to be intuitive, or inde- 
pendent of external evidence. "Then a stone lies before Iue, 
I am conscious of certain sensations which I receive from it; 
but when I say that these sensations COlne to me from an 
external object which I perceive, the meaning of these words 
is, that receiving the sensations, I intuitively believe that an 
external cause of those sensations exists. The laws of intui- 
tive belief, and the conditions under which it is legitimate, 
are a subject which, as ,ve have already so often ren1arked, 
belongs not to logic, but to the science of the ultimate laws 
of the human mind. 
To the same region of speculation belongs an that can be 
said respecting the distinction which the Gennan nletaphy- 
sicians and their French and English follow.ers 80 elaborately 
draw between the acts of the n1ind and its Inerely passi\'e 
states; between what it receives from, and what it gives to, 
the crude luaterials of its experience. I am aware that with 
reference to the view which those writers take of the prÍ1ual"y 
elements of thought and knowledge, this distinction is funda- 
mental. But for the present purpose, which is to examine, 
not the original groundwork of our knowledge, but how 
we come by that portion of it which is not original; the 
difference between active and passive states of mind is of 
secondal'y importance. For us, they all are states of mind, 
they all are feelings; by which, let it be said once more, I 
mean to imply nothing of passivity, but simply that they are 
psychological facts, facts which take place in the mind, and 
are to be carefuHy distinguished fron1 the external or physical 


* Philosophy of the Inductive Sciences, vol. i. p. 40. 
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facts with which they n1ay be connected, cither as eflects or 
as causes. 



 5. ...\lllong acti,e states of n1Ïnù, there is however one 
spccies which lllcrits particular attention, hecause it forms a 
principal part of the connotation of SOUle ilnportant c1as
es 
of BallIeS. I Inean volitions, or acts of the win. '\
hen we 
speak of sentient beings by relativc nanl
S; a large portion 
of the connotation of the nauH' usually consists of the actiulls 
of those beings; actions past, pre:sent, and possible or pro- 
bable future. Take, for in
tance, the words Sovereign and 
Subject. 'Vbat lnealling do thcs
 words convey, but that of 
innumerable actions, done 01" to he done hy tllf' sovereign 
and the subjects, to or in regard to one another recipro- 
cally? So with the words physician and patient, leader and 
follower, tutor and pupil. J n lnfiuy cases tlle words also 
connote actions which would be done under certain contin- 
gencies by persons other than those denoted: as the worùs 
mortgagor and nlortgagee, obligor and obligee, and IDfiny 
other words expressive of legal relation, which connote what 
a court of justice ,,'"ould do to enforce the legal obligation íf 
not fulfilled. There are also words which connote actions 
previously done by persons other than those denoted either 
by the nalne itself or by its correlative; as the word brother. 
FroIn these instances, it nlay be seen how large a portion of 
the connotation of nalnes consists of actions. Now what is 
an action? :K ot one thing, but a series of two things: the 
state of Inilld caned a volition, followed by an effect. The 
volition or intention to produce the effect, is one thing; the 
effect produced in consequence of the intention, is another 
thing; the two together constitute the action. I form the 
purpose of instantly moving my arm; that is a state of my 
mind: Iny ann (not being tied or paralytic) moves in obedi- 
ence to Iny purpose; that is a physical fact, consequent on 
a state of mind. The intention, followed by the fact, 
or, (if we prefer the expression,) the fact when preceded 
and caused by the intention, is called the action of moving 
my arm. 
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 6. Of the first leading division of nalneable things, 
yiz. Feelings or States of Consciousness, we began by 
recognising three sub-divisions; Sensations, Thoughts, and 
Enlotions. rrhe first two of these "'e have illustrated at 
considerable length; the third, Emotions, not being per- 
plexed by similar ambiguities, does not require similar 
exemplification. And, finally, we have fonnd it necessary 
to add to these three a fourth species, comlnonly known by 
the name Volitions. 'Vithout seeking to prejudge the meta- 
physical question whether any mental state or phenomenon 
can be found which is not included in one or other of these 
four species, it appears to me that the alnount of illustration 
bestowed upon the.se may, so far as we are concerned, 
suffice for the whole genus. 'Ve shaH, therefore, proceed 
to the two remaining classes of nameable things; aU things 
which are extenlal to the mind being considered as belonging 
either to the class of Substances or to that of Attributes. 


II. SUBSTANCES. 


Logicians haye endeavoured to define Substance and 
Attribute; but their definitions are not so much attelnpts to 
draw a distinction between the things thelDselves, as instruc- 
tions \vhat difference it is custolnary to make in the gram- 
matical structure of the sentence, according as \ve are 
speaking of substances or of attributes. Such definitions 
are rather lessons of English, or of Greek, Latin, or GenTIan, 
than of mental philosophy. An attribute, say the school 
logicians, must be the attribute of something: colour, for 
exalDple, Dlust be the colour of something; goodness DIllSt 
be the goodness of something: and if this something should 
cease to exist, or should cease to be connected with the 
attribute, the existence of the attribute would be at an end. 
A substance, on the contrary, is self-existent; in speaking 
about it, we need not put of after its nalne. A stone is not 
the stone of anything; the nloon is not the moon of any- 
thing, but simply the moon. Unless, indeed, the Dame which 
,ve choose to give to the substance be a relative name; if so, 
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it must be followed eithcr by of, or by SOlne otllcr particlt', 
implyiug, as that preposition does, a reference to sOlnethil1g 
else: but then the other characteristic peculiarity of an 
attribute would fail; the something luight he dcstroyed, and 
the substance n1ight still subsist. l'hus, a fathcr Blust ùe the 
father qf s0111cthing, and so far reselnbles an attriùute in 
being referred to somcthing besides hilnself: if thcre 'were 
no child, there would be no father: but this, when we look 
into the matter, only lncans that we should not call hinl 
fatht.'r. l'he lnan called father THight still exist though there 
were no child, as hc existed before there was a child: and 
there would be no contradiction in supposing him to exist, 
although thp ,vhole uniyersc except himself wcre destroyed. 
nut destroy all 'white substances, and "here would be the 
attribute whiteness? 'Vhitencss, without any white thing, is 
a contradiction in terms. 
'l'his is the nearest approach to a solution of the difficultr, 
that will be fonnd in thc COlllmon treatises on logic. It will 

carcely be thought to be a satisfactory one. If an attribute 
is distinguished fronl a substance by being the attribute of 
sOInething, it seelns highly nece
sary to understand what is 
meant by of: a particle which necds explanation too Iuuch 
itself to be placed in front of the explanation of anything 
else. And as for the self-existence of substances, it is very 
true that a substance may be conceived to exist ,yithout a.ny 
other substance, but so also IDay an attribute without any 
other attribute: and we can no more imagine a substance 
without attributes than we can imagine attributes without a 
substance. 
l\Ietaphysicians, however, have probed the question 
deeper, and given an account of Substance considerably 
more satisfactory than this. Substances are usually distin- 
guished as Bodies or 
Iinds. Of each of these, philosophers 
have at length provided us with a definition which seems 
unexceptionable. 



 7. A Body, according to the received doctrine of 
lllodern 111..etaphysicians, may be defined the external cause 
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to 'which we ascribe our sensations. \Vhen I see and touch 
a piece of gold, I alll conscious of a sensation of yellow 
colour, and sensations of hardness and ,,-eight.; and by 
yarying the lliode of handling, I may add to these sensations 
many others completely distinct from thenl. The sensations 
are .all of which I aln directly conscious; but I consider them 
as produced by something not only existing independently 
of my win, but external to my bodily organs and to lny n1ind. 
This external sOlliet-hing I call a body. 
It may be asked, how come ,ve to ascribe our sensations 
to any external cause? And is there sufficient ground for so 
ascribing them? It is known, that there are Inetaphysicians 
who have raised a controversy on the point; maintaining 
that "Te are not warranted in referring our sensations to a 
cause, such as we understand by the ,yord Body, or to any 
cause whatever, unless, indeed, a First Cause. Though 
we haye no concern here with this controversy, nor with the 
metaphysical niceties on 'which it turns, one of the best ways 
of showing what is meant by Substance is, to consider what 
position it is necessary to take up, in order to maintain its 
existence against opponents. 
J t is certain, then, that a part of our notion of a body 
consists of the notion of a nUlllber of sensations of onr own, 
or of other sent.ient beings, habitually occurring simulta- 
neously. l\iy conception of the table at which I am writing 
is compounded of its visible form and size, which are COln- 
plex sensations of sight; its tangible forul and size, which 
are complex sensations of our organs of touch and of our 
muscles; its weight, which is also a sensation of t.ouch and 
of the muscles; its colour, \vhich is a sensation of sight; 
its hardness, which is a sensation of the lliuscles; its 
composition, which is another word for all the varieties of 
sensation whicb we receive under various circumstances frolll 
the wood of which it is 1llade; and so forth. All or ll)Ost of 
these various sensations frequently are, and, as we learn by 
experience, always nlÏgbt be, experienced siu1ultaneously, or 
in many different orders of succession, at our own choice: 
and hence the thought of anyone of then1 makes us think 
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of the others, and the whole heCOlncs 111cntally alnalgrunate(l 
into one mixed state of consciousness, which, in the language 
of the school of IJoc],:e and IIartlcy, is tcnned a Complex Idea. 
Kow, there are philosophers who have argued as folIo" s. 
If we take an orange, and cOllcei \"e it to ùe di,t'sted of its 
natural colonr without acquiring any new olle; to lose its 
softness without becoluing hard, its rouudness without b('- 
cOIning square or pentagonal, or of any other regular or 
irregular figure whatever; to he deprived of size, of wcight, 
of taste, of 
ìlnen; to lose all its Inechanical and an its 
cheulical properties, and acquire no Ilew ones; to becoIne, 
in short, in,"isible, intangible, itnperceptiblc not only by all 
our senses, but b) the sense::, of all other sentient beings, real 
or possible; nothing, say these thinkers, would reuutÍll. 
For of "hat nature, they ask, could be the resi(hnun? and 
by what token could it manifest its presence? To the unre- 
flecting its existcnc{ì seellU; to rest on the evidence of the 
senses. But to the senses nothing is apparent except the 
sensations. \Y e know, indeed, that these sensations are 
bound together by sOlne law.; the)" do not come together at 
randoln, but according to a systcuHttic order, which is part of 
the order established in the universe. 'Yhen we experience 
one of these sensations, we usually experience the others 
also, or kno,y that we have it in our power to expf'rience 
them. But a fixed law of connexion, tnaking the sensations 
occur together, does not, say these philosophers, necessarily 
l.equire what is called a sllbstratuln to support thmn. The 
conception of a substratulll is but one of lnany possible fonns 
in which that connexion presents itself to our itnagination; a 
Blode of, as it were, realizing the idea. If there be such a 
substratuln, suppose it this instant n1Ïraculously annihilated, 
and let the sensations continue to occur in the saUle order, 
and how would the substratum be missed? By what signs 
should we be able to disco\'er that its existence had termi- 
nated? should we not have as much reason to believe that it 
still existed as we now have? and if we should not then be 
warranted in believing it, how can "e be so now? .A. body, 
therefore, according to these metaphysicians, is not anything 
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intrinsically different from the sensations 'which the body is 
said to produce in us; it is, in short, a set of sensations 
joined together according to a fixed law. 
The controversies to which these speculations ha,'e given 
rise, and the doctrines which have been developed in the 
attempt to find a conclusive ans'wer to them, have been 
fruitful of irnportant consequences to the Science of l\lind. 
The sensations (it was answered) which we are conscious of, 
and which we receive not at ral1doln, but joined together in a 
certain ul1.iform manuer, imply not only a law or laws of con- 
nexion, but a cause external to our mind, which cause, by its 
own la,ys, determines the laws according to which the sensa- 
tions are connected and experienced. The schoohnen used 
to call this external cause by the name we have already eln- 
ployed, a substratuln; and its attributes (as they expressed 
themselves) inhered, literally stuck, in it. To this substratulu 
the name l\iatter is usually given in philosophical discussions. 
It was soon, however, acknowledged by all ,,,ho reflected on 
the subject, that the existence of matter could not be proved 
by extrinsic evidence. The ans,ver, therefore, no,v usually 
lllade to Berkeley and his followers, is, that the belief is in- 
tuitive; that mankind, in all ages, have felt themselves com- 
pelled, by a necessity of their nature, to refer their sensations 
to an external cause: that even those who deny it in theory, 
yield to the necessity in practice, and both in speech, thought, 
and feeling, do, equally with the vulgar, acknowledge their 
sensations to be the effects of son1ething external to then}: 
this knowledge, therefore, it is affirmed, is as evidently 
intuitive as our knowledge of our sensations themselves is 
intuitive. And here the question merges in the fundan1entaJ 
problelu of metaphysics properly so called; to which science 
,,,e leave it. 
But although the extretne doctrine of the Idealist n1eta- 
physicians, that objects are nothing but our sensations and 
the laws which connect them, has not been generally adopted 
by subsequent thinkers; the point of most real import- 
ance is one on which those tnetaphysicians are now very 
generally considered to have Inade out their case: yiz., that 
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all we hnow of objects is the sensations which they give us, 
and the order of the occurrence of those sensations. Kant 
hiulself, on this point, is as explicit as Berkeley or Locke. 
IIowever finnly convinced that there exists an uniyerse of 
" Things in theInselves," totally distinct froIn the universe of 
phenolnena, or of things as they appear to our senses; and 
eyen when bringing into use a technical expression (Noume- 
non) to denote what the thing is in itself, as contrasted with 
the representation of it in our ll1Ïnds; he allows that this 
representation (the Blatter of which, he says, consists of our 
sensations, though the form is given by the laws of the mind 
itself) is all we know of thp object: and that the real nature 
of the Thing is, and by the constitution of onr faculties ever 
lunst reluain, at least in the present state of existence, an impe- 
netrable mystery to us.. 11here is not the slightest reason for 


... This doctrine is laid down in tbe clearest and strongest terms by 1\1. 
Cousin, whose observations on the subject are the more wortby of attention, 
as, in consequence of the ultra-German and ontological character of his philo- 
sophy considered generally, they may be regarded as the admissions of an 
opponent. 
" Nous savons qu'il existe quelque chose hors de nous, parceque nous ne 
pouvons expliquer nos perceptions sans les rattacher à des causes distinctes de 
Dous-mèmes; DOUS savons de plus que ces causes, dont DOUS De connaissons pas 
d'ailleurs l'essence, produisent les effets les plus variables, les plus divers, et 
même les plus contraires, selon qu'elles rencontrent telle nature ou telle dis- 
position du sujet. l\-Iais savons-nous quelque chose de plus? et même, vu Ie 
caractère indéterminé des causes que nous concevons dans les corps, y a-t-il 
quelque chose de plus à savoir? Y a-t-il lieu de nous enquérir si nous per- 
cevons les choses telles qu'elles sont? Non évidemment. .... Je ne dis 
pas que Ie problème est insoluble, je dis qu'il est absurde et enferme une contra- 
diction. N ous 'Ile savons pas ce que ces causes sont en elles-mêmes, et la raison 
nous défend de chercher à Ie connaître: mais il est bien évident à priori, qu'elles 
ne sonl pas en elles-mêmes ce qu' elles sont par rapport à nous, puisque la présence 
du sujet modi fie nécessairement leur action. Supprimez tout sujet sentant, il 
est certain que ces causes agiraient encore puisqu'elles continueraient d'exister; 
mais elles agiraient autrement; eUes seraient encore des qualités et des pro- 
priétés, mais qui ne resembleraient à rien de ce que DOUS connaissons. Le feu 
ne manifesterait plus aucune des propriétés que nous lui connaissons: que 
serait-il? C'est ce que nous ne saurons jamais. C'est d'ailleurs peut-êlre un 
problème qui ne répugne pas seulement à la nature de notre esprit, mais à l' essence 
même des choses. Quand même en effet on supprimerait par la pensée tous les 
VOL. I. 5 
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believing that what we call tbe sensible qualities of the object 
are a tJpe of anything inherent in itself, or bear any affinity 
to its own nature. A cause does not, as such, reselnble its 
effects; an east wind is not like the feeling of cold, nor 
heat like the stean1 of boiling water: why then should 
matter reselnble our sensations? why should the inmost 
nature of fire or water resemble the inlpressions made by 
these olJjects upon our senses?* And if not on the principle 
of reseillblance, on what other principle can the manner in 
which objects affect us through our senses afford us any 
insight into the inherent nature of those objects? It tllay 
t11erefore safely be laid down as a truth both obvious in itself, 
and adlnitted by all WhOlll it is at present necessary to take 


sujets sentants, il faudrait encore admettre que nul corps ne manifesterait ses 
propriétés autrement qu'en relation avec un sujet quelconque, et dans ce cas 
ses propriétés ne seraient encore que relatives: en sorte qu'il me paraît fort 
raisonnable d'admettre que les propriétés déterminées des corps n'existent pas 
independamment d'un sujet quelconque, et que quand on demande si les pro- 
priétés de la matière sont telles que nous les percevons, il faudrait voir aupara- 
vant si eUes sont en tant que déterminées, et dans quel sens il est vrai de dire 
qu'elles sont."-CoUTS d'Histoire de la Philosophie Jt.forale au 18me siècle, Sme 
leçon. 
>\< An attempt, indeed, has been made by Reid and others, to establish that 
although some of the properties we ascribe to objects exist only in our sensa- 
tions, others exist in the things themselves, being such as cannot possibly be 
copies of any impression upon the senses; and they ask, from what sensations 
our notions of extension and figure have been derived? The gauntlet thrown 
down by Reid was taken up by Brown, who, applying greater powers of ana- 
lysis than had previously been applied to the notions of extension and figure, 
showed clearly what are the sensations from which those notions are derived, 
viz. sensations of touch, combined with sensations of a class previously too 
little adverted to by metaphysicians, those which have their seat in our mus- 
cular frame. 'Vhoever wishes to be more particularly acquainted with this 
excellent specimen of metaphysical analysis, may consult the first volume of 
Brown's Lectures, or :l\1ill's Analysis of the Mind. 
On this subject also, 1\1. Cousin may be quotcd in favour of conclusions 
rejected by some of the most eminent thinkers of the school to which he be- 
longs. M. Cousin recognises, in opposition to Reid, the essential subjectivity 
of our conceptions of the primary qualities of matter, as extension, solidity, &c., 
equaI1y with those of colour, heat, and the remainder of what are called 
secondary qllalities.--CoIlTs, ut snpra, 9me leçon. 
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into consideration, that, of the outward world, ,ve know and 
can 'know absolutely nothing, except tbe sensations which 
,,,"e experience frolll it. Those, however, who still look upon 
Ontology as a possible science, and think, not only that 
bodies have an essential constitution of tbcir own, lying 
deeper than onr perceptions, but that this essence or nature 
is accessible to hunlan investigation, cannot expect to find 
their refutation here. The question depends on the nature 
and laws of Intuitive I{:nowledge, and is not within the pro- 
vince of logic. 



 8. Body baving now been defined the external cause, 
and (according to the Inore reasonable opinion) the 
hidden e'{tcrnal cause, to which we refer our sensations; it 
ren1ains to frame a definition of 
Iind. 
 or, after the pre- 
ceding observations, win this be difficult. For, as our 
conception of a body is that of all unknown exciting cause 
of sensations, so our conception of a Inind is tbat of an un- 
known recipient, or percipient, of theln; and not of theln 
alone, but of all our other feelings. As body is the nlyste- 
rious soulething which excites the mind to feel, so n1Ïnd is 
the mysterious sonlethiug which feels, and thinks. It is 
unnecessary to give in the case of mind, as we gave in the 
case of matter, a particular statelnent of the sceptical systenl 
by which its existence as a Thing in itself, distinct from the 
series of ,vhat are denominated its states, is called in ques- 
tion. But it is necessary to relnark, that on the inlnost 
nature of the tbinking principle, as wen as on the inmost 
nature of matter, we are, and with our faculties must always 
reluain, entirely in the dark. ...\11 which we are aware of, 
eyen in our own n1Índs, is (in the words of 
Ir. ilIill) a cer- 
tain "thread of consciousness;" a series of feelings, that is, 
of sensations, thoughts, emotions, anti volitions, more or less 
numerous and cOlnplicated. There is a sOlnething I call 

Iyself, or, by another form of expression, IllY Inind, which I 
consider as distinct from these sensations, thoughts, &c.; a 
something which I conceive to be not the thoughts, but the 
being that has the thoughts, and which I can conceive as 
5-2 
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existing for ever in a state of quiescence, without any 
thoughts at all. But what this being is, although it is myself, 
I have no knowledge, other than the series of its states of 
consciousne
..\ As bodies manifest thelnsel yes to me only 
through the sensations of "hich I regard theln as the causes, 
so the thinking principle, or mind, in my own nature, makes 
itself known to me only by the fee1ings of which it is con- 
scious. I know nothing about myself, save my capacities of 
feeling or being conscious (including, of course, thinking and 
\villing): and were I to learn anything new concerning my 
own nature, I cannot with IHY present faculties conceive this 
new infornlation to be anything else, than that I have SOlne 
additional capacities, as yet unknown to me, of feeling, 
thinking, or willing. 
Thus, then, as body is the un sentient cause to which we 
are naturally prompted to refer a certain portion of our feel- 
ings, so Inind may be described as the sentient subject (in the 
Gennan sense of the tern}) of all feelings; that which has or 
feels them. But of the nature of either body or mind, further 
than the feelings which the former excites, and which the 
latter experiences, we do not, according to the best existing 
doctrine, know anything; and if anything, logic has nothing 
to do with it, or with the manner in which the knowledge is 
acquired. 'Vith this result we may conclude this portion of 
our subject, and pass to the third and only remaining class 
or division of Nameable Things. 


III. ATTRIBUTES: AND, FIRST, QUALITIES. 



 9. From what has already been said of Substance, 
what is to be said of Attribute is easily deducible. For if 
we know not, and cannot know, anything of bodies but the 
sensations which they excite in us or others, those sensations 
must be all that we can, at botton), mean by their attributes; 
and the distinction which ,ve verbally Inake between the pro- 
perties of things and the sensations we receive from theIn, 
must originate in the convenience of discourse rather than in 
the nature of what is denoted by the tenns. 
A ttributes are usually distributed under the three heads 
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of Quality, Quantity, and Relation. "T e shall conlP to the 
two latter presently: in the first place we shall confine our- 
seh'es to the former. 
Let us take, then, as our exalnp]e, one of what are terlued 
the sensible qualities of objects, and let that exalllple be 
whiteness. 'Vhcn w.e ascribe whiteness to an:r substance, 
as, for instance, snow; when ,ve say that snow has the quality 
whiteness, what do we real1y assert? Simply, that when 
snow is present to our organs, we have a particular sensation, 
which" e are accustonled to call the sensation of white. But 
how do 1 know that snow is present? Obviously by the 
sensations which I derÏ\'e from it, and not otherwise. I infer 
that the ol)ject is present, because it gives me a certain 
asselublage or series of sensations. .And when I ascribe to 
it the attribute whiteness, my meaning is only, that, of the 
sensations cOlnposing this group or series, that which I can 
the sensation of white colour is one. 
This is one view which Inay be taken of the subject. But 
there is also another, and a different view. It may be said, 
that it is true ,ye knolO nothing of sensible objects, except the 
sensations they excite in us; that the fact of our receiving 
from snow the particular sensation which is called a sensa- 
tion of white, is the .fJroulld on which we ascribe to tbat sub- 
stance the quality whiteness; the sole proof of its possessing 
that quality. But because one thing may be the sole evi- 
dence of the existence of another thing, it does not follow 
that the two are one and the same. The attribute white- 
ness (it lllay be said) is not the fact of our receiving the 
sensation, but something in the object itself; a power inherent 
in it; sonlethin'g in virtue of which the object produces the 
sensation. And when we affirm that snow possesses the 
attribute whiteness, we do not merely assert that the presence 
of snow produces in us that sensation, but that it does so 
through, and by reason of, that power or quality. 
For the purposes of logic it is not of material importance 
which of these opinions we adopt. The full discussion of the 
subject belongs to the other department of scientific inquiry, 
so often alluded to under the nanle of metaphysics; but it 
may be said here, that for the doctrine of the existence of a 
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peculiar species of entities called qualities, I can see 110 
foundation except in a tendency of the hUlnan mind ,vhich 
is the cause of many delusions. I mean, the disposition, 
wherever we meet with two names which are not precisely 
synonynlous, to suppose that they must be the naines of two 
different things; whereas in reality they may be names of 
the same thing viewed in two different lights, which is as 
Innch as to say under different suppositions as to surround- 
ing circumstances. Because quality and sensation cannot be 
put indiscrilninately one for the other, it is supposed that 
they cannot both signify the same thing, nanlely, the in1pres- 
sion or feeling with which ,ve are affected through our senses 
by the presence of an object; although there is at least no 
absurdity in supposing that this identical impression or feel- 
ing may be called a sensation when considered Inerely in 
itself, and a quality when regarded as emanating from any 
one of the numerous objects, the presence of which to our 
organs excites in our minds that ainong various other sensa- 
tions or feelings. And if this be adn1Îssible as a supposition, 
it rests ,vith those who contend for an entity per se called a 
quality, to show that their opinion is preferable, or is any- 
thing in fact but a lingering remnant of the scholastic 
doctrine of occult causes; the very absurdity which l\lolière 
so happily ridiculed when he made one of his pedantic 
physicians account for the fact that "ropium endorn1Ît," by 
the maxim "parcequ'il a une vertu soporifiqne." 
It is evident that when the physician stated that OpiUlll 
had "une vertu soporifique," he did not account for, but 
merely asserted over again, the fact that it endorrnit. In like 
manner, when we say that snow is white because it has 
the quality of whiteness, ,,"'e are only re-asserting in more 
technical language the fact that it excites in us the sensation 
of white. If it be said that the sensation must have SOlTIe 
cause, I answer, its cause is the presence of the assemblage 
of phenoInena which is termed the object. 'Yhen we have 
asseloted that as often as the object is present, and our organs 
in their normal state, the sensation takes place, we have 
stated all that we know about the matter. There is no need, 



'l'HIXGS DEXOTED BY 1\ A:\lE
. 


71 


after assigning a certain and intelligible cause, to suppose an 
occult cause besides, for the purpose of enabling the real 
cause to produce its elfect. If I am asked, why does the 
presence of the object cause this sensation in IDe, I cannot 
tell: I can only say that such is my uature, aud the nature 
of th
 object; that the fact fonns a part of the consti- 
tution of things. ...\nd to this we must at last come, 
even after interpolating the ilnagillary entity. 'Vhatever 
n1.lluher of links the chain of causes and effects may consist 
of, how anyone link produces the one which is next to 
it remains equally inexplicable to us. It is as easy to 
cOlnprehend that the object should produce the sensation 
directly and at once, as that it should produce the saIne 
sensation by the aid of sOlllething else called the powel. of 
producing it. 
nut as the difficulties which may be felt in adopting this 
,'iew of the subject cannot be renlo\"ed without discussions 
transcending the bounds of our science, I content myself 
with a l)assing indication, and shall, for the purposes of logic, 
adopt a language con1patible with either ,'ie,v of the nature 
of qualities. I shaH say,-what at least adll1Íts of no dis- 
pute,-that the quality of whiteness ascribed to the object 
snow, is grounded on its exciting in us the sensation of white; 
and adopting the language already used by the school logi- 
cians in the case of the kind of attributes called Relations, I 
shall tenn the sensation of white the foundation of the quality 
,,,hiteness. For logical purposes the sensation is the only 
essential part of what is lneant by the word; the only part 
which we ever can be concerned in proving. 'Vhen that is 
proved, the quality is proved; if an object excites a sensation 
it has, of course, the power of exciting it. 


IV. RELA TIOXS. 



 10. The qualities of a body, we have said, are the 
attributes grounded on the sensations which the presence of 
that particular body to our organs excites in our minds. But 
when we ascribe to any object the kind of attribute caned a 
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Relation, the foundation of the attribute nlust be something 
in which other objects are concerned besides itself and the 
percipient. 
.i\s there may with propriety be said to be a relation 
between any two things to ,vhich two correlative names are 
or may be given; ,ve Illay expect to discover what constitutes 
a relation in general, if we enumerate the principal cases in 
,vhich mankind have imposed correlative nalnes, and observe 
what these cases have in COIllIllon. 
\Vhat, then, is the character which is possessed in cum- 
Illon by states of circumstances so heterogeneous and dis- 
cordant as these: one thing like another; Olle thing unlike 
another; one thing near another; one thing far from another; 
one thing befol.e, aftel., along with another; one thing gl.eate1", 
equal, less, than another; one thing the cause of another, the 
effect of another; one person the rllaster, sel.vant, child, parent, 
debtol., creditol., sovel.eign, sulject, atlol.ney, client, of another, 
and so on ? 
Omitting, for the present, the case of Resemblance, (a 
relation which requires to be considered separately,) there 
seems to be one thing common to all these cases, and only 
one; that in each of them there exists or OCCllrs, or has 
existed or occurred, or Illay be expected to exist or occur, 
some fact or phenomenon, into which the two things which 
are said to be related to each other, both enter as parties 
concerned. This fact, or phenomenon, is what the Aris- 
totelian logicians called the fundamentum relationis. Thus 
in the relation of greater and less between two magnitudes, 
the fundamentum 'relatioJlis is tbe fact that one of the two 
Illagnitudes could, under certain conditions, be included in, 
without entirely filling, the space occupied by the other mag- 
nitude. In the relation of Jnaster and servant, the funda- 
mentum relationis is the fact that the one has undertaken, or 
is compelled, to perform certain services for the benefit, and 
at the bidding of the other. Examples might be indefinitely 
multiplied; but it is already obvious that whenever two things 
are said to be related, there is some fact, or series of facts, 
into which they both enter; and that whenever any two 
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things are involved in some one fact, or series of facts, 'we 
Inay ascribe to those two things a Inutual relation grounded 
on the fact. Even if t1H'Y have uothing in COUlffion but what 
is COffiIllon to all things, that they are IUClubers of the uni- 
verse, we call that a relation, and denolninate theln fellow- 
creatures, fellow-beings, or fello\v-denizens of the universe. 
But in proportion as the fact into which the two objects enter 
as parts is of a lnore special and peculiar, or of a more COlll- 
plicated nature, so also is the relation grounded upon it. 
And there are as IUan) conceivable relations as there are 
conceivable kinds of fact ill which two things can be jointly 
concerned. 
In the saIne Inanner, therefore, as a quality is an attribute 
grounded on the fact that a certain sensation or sensations 
are produced in us by the object, so an attribute grounded 
on soo)e fact into which the ohject enters jointly with another 
object, is a relation between it and that other object. But 
the fact in the latter case consists of the very same kind of 
elements as the fact in the fonner: namely, states of con- 
sciousness. In the case, for example, of any legal relation, 
as debtor and creditor, principal and agent, guardian and 
ward, the fllndamentum relationis consists entirely of thoughts, 
feelings, and volitions (actual or contingent), either of the 
persons themselves or of other persons concerned in the 
saIne series of transactions; as, for instance, the intentions 
which would be foroled by a judge in case a complaint were 
made to his tribunal of the infringement of any of the legal 
obligations imposed by the relation; and the acts which the 
judge would perfonn in consequence; acts being (as \ve 
have already seen) another word for intentions followed 
by an effect, and that effect being but another word for 
sensations, or some other feelings, occasioned either to 
oneself or to somebody else. There is no part of what the 
names expressive of the relation iOlply, that is not resolvable 
into states of consciousness; outward objects being, no doubt, 
supposed throughout as the causes by which some of those 
states of consciousness are excited, and minds as the sub- 
jects by \yhich all of them are experienced, but neither the 
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external objects nor the minds making their existence known 
ot11erwise than by the states of consciousness. 
Cases of relation are not always so conlplicated as those 
to which we last alluded. The simplest of all cases of relation 
are those expressed by the words antecedent and consequent, 
and by the word simultaneous. If we say, for instance, that 
dawn preceded sunrise, the fact in which the two things, dawn 
and sunrise, were jointly concerned, consisted only of the two 
things themselves; no third thing entered into the fact or 
phenomenon at an; unless, indeed, we choose to call the suc- 
cession of the two objects a third thing; but their succession 
is not something added to the things themselves; it is some- 
thing involved in them. Dawn and sunrise announce them- 
selves to our consciousness by t,vo successive sensations; 
our consciousness of the succession of these sensations is 
not a third sensation or feeling added to them; we have not 
first the two feelings, and then a feeling of their succession. 
To have two feelings at all, implies having them either suc- 
cessively, or else simultaneously. Sensations, or other feel- 
ings, being given, succession and simultaneousness are the 
two conditions, to the alternative of ,yhich they are subjected 
by the nature of our faculties; and no one has been able, or 
needs expect, to analyse the matter any farther. 



 11. In a somewhat similar position are two other 
sorts of relation, Likeness and Unlikeness. I have two 
sensations; we will suppose them to be simple ones; two 
sensations of white, or one sensation of white and another 
of black. I call the first two sensations like; the last two 
unlike. What is the fact or phenomenon constituting the 
fundamentum of this relation? The two sensations first, and 
then ,vhat we call a feeling of resemblance, or of want of 
l.esemblance. Let us confine ourselves to the fornler case. 
Resemblance is evidently a feeling; a state of the conscious- 
ness of the observer. 'Vhether the feeling of the resem- 
blance of the two colours be a third state of consciousness, 
which I have after having the t,,,"o sensations of colour, or 
,,,hether (like the feeling of their succession) it is involved 
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in the sensations then1sel\"es, lllay be a Inatter of discussion. 
But in either case, these feelings of resclnblance, and of its 
opposite, dissiluilarity, are parts of our nature; and parts 
so far from Leing capable of analysis, that they are pre- 
supposed in e'"ery attelnpt to analyse any of our other 
feelings. Likeness and unlikeness, therefore, as well as 
antecedenre, sequence, and simultaneousness, must stand 
apart anlong relatiolls, as things sui generis. They are 
attributes grounded on facts, that is, on states of conscious
 
ness, but 011 states which are peculiar, unreso]yable, and 
inexplicable. 
But, although liken
s or unlikeness cannot be resolved 
into anything else, coulplex cases of lil\:eness or unlikeness 
ran be resolved into sinlpler ones. 'Vhen ,ve 
ay of two 
things which consist of parts, that they arc like one another, 
the likeness of the wholes docs adnlit of analysis; it is COlll- 
pounded of likenesses between the varions parts respectively. 
Of how vast a -variety of resclnblances of parts D1ust that 
reselublance be cOlnposed, which induces us to say tbat a 
portrait, or a landscape, is like its original. If one person 
Inimics another with any snccess, of how man,}' simple like- 
nesses must the general or cOl11plex likeness be COlll- 
pounded: likeness in a succession of bodily postures; like- 
ness in voice, or in the accents and intonations of the voice; 
likeness in the choice of words, and in the thoughts or 
sentill1ents expressed, whether by ,,"ord, countenance, or 
gesture. 
All likeness and unlikeness of which we have any cogni- 
zance, resolve thelnsel\"es into likeness and unlikeness 
between states of our own, or some other, mind. 'Yhen we 
say that one body is like another, (since we know nothing of 
bodies but the sensations which they excite,) 've mean really 
that there is a resemblance between the sensations excited 
by the two bodies, or between some portion at least of these 
sensations. If we say that two attributes are like one 
another, (since we know nothing of attributes except the 
sensations or states of feeling on which they are grounded,) 
we mean really that those sensations, or states of feeling, 
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resemble each other. "\Ve may also say that two relations 
are alike. The fact of resemblance between relations is 
sometilnes called analogy, fonning one of the numerous 
Ineanings of that word. The relation in which Priam stood 
to Hector, namely, that of father and son, reseInbles the 
I.elation ill which Philip stood to Alexander; reselubles it so 
closely that they are called the same relation. The relation 
in which Cromwell stood to England resembles the relation 
in which Napoleon stood to France, though not so closely as 
to be called the same relation. 1'he lneaning in both these 
instances must be, that a reselnblance existed between the 
facts which constituted the fundamentum relationis. 
This resemblance may exist in all conceivable grada- 
tions, froln perfect undistinguishableness to sOlnething ex- 
tremely slight. 'Vhen we say, that a thought suggested to 
the mind of a person of genius is like a seed cast into the 
ground, because the former proùuces a multitude of other 
thoughts, and the latter a lTIultitude of other seeds, this is 
saying that between the relation of an inventive mind to a 
thought contained in it, and the relation of a fertile soil to a 
seed contained in it, there exists a reselnblance: the real 
resemblance being in the two fundamenta relatiorâs, in each 
of which there occurs a germ, producing by its development 
a Inultitude of other things similar to itself. And as, when- 
ever two objects are jointly concerned in a phenomenon, this 
constitutes a relation between those objects, so, if we snppose 
a second pair of objects concerned in a second phenomenon, 
the slightest resenlblance between the two phenolnena is 
sufficient to admit of its being said that the two relations 
resemble; provided, of course, the points of resemblance 
are found in those portions of the two phen0111ena respec- 
tively which are connoted by the relative names. 
'Vhile speaking of reselnblance, it is necessary to take 
notice of an arnbiguity of language, against which scarcely 
anyone is sufficiently on his guard. Resemblance, when it 
exists in the highest degree of all, amounting to undis- 
tinguishableness, is often caIIed identity, and the two similar 
things are said to be the same. I say often, not always; 



TIIIXGS DE
OTED BY N A:\IES. 


77 


for we do not say that two visible objects, two persons for 
instance, are the satne, because they are so much alike that 
one might be mistaken for the other: but we constantly nse 
this mode of expre
sion when speaking of feelings; as when 
I say that the 
ight of any object gives IDe the same sensation 
or eillotion to-day that it did yesterday, or the same which it 
gives to some other person. 'This is evidently an incorrect 
application of the word same; for the feeling ,,'hich I had 
yesterday is gone, never to return; what J have to-day is 
another feeling, exactly like the former perhaps, Lut distinct 
froln it; and it is evident that two different persons cannot 
be experiencing the same feeling, in the sense in which we 
say that they are both sitting at the sallIe table. By a 
similar ambiguity we say, that two persons are ill of the 
same disease; that two persons hold the same office; not in 
the sense in which" e say that they are engaged in the satne 
ad\Tenture, or sailing in the saIne ship, but in the sense that 
they fill offices exact1y silnilar, though, perhaps, in distant 
places. Great confusion of ideas is often produced, and 
rnany fallacies engendered, in otherwise enlightened under- 
standings, by not being sufficiently alive to the fact (in itself 
not ahvays to be avoided,) that they use the same name to 
express ideas so different as those of identity and undis- 
tinguishable reseTnblance. Among modern writers, Arch- 
bishop "Thately stands almost alone in having drawn atten- 
tion to this distinction, and to the ambiguity connected 
with it. 
Several relations, generally called by other names, are 
really cases of resemblance. As, for example, equality; 
which is but another word for the exact resemblance C01l1- 
Inonly called identity, considered as subsisting between 
things in respect of their quantity. _\nd this example fonns 
a suitable transition to the third and last of the three heads, 
under which, as already remarked, Attributes are commonly 
arranged. 
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9 12. Let us imagine two things, between ,vhich there 
is no difference (that is, no dissiInilarity), except in quantity 
alone: for instance, a gallon of water, and more than a 
gallon of water. A gallon of water, like any other external 
object, makes its presence known to us by a set of sensations 
which it excites. Ten gallons of water are also an external 
object, making its presence known to us in a similar manner; 
and as we do not Inistake ten gallons of water for a gallon 
of water, it is plain that the set of sensations is more or less 
different in the two cases. In like manner, a gallon of water, 
and a gallon of wine, are two external objects, making their 
presence known by two sets of sensations, ,vhich sensations 
are different from each other. In the first case, however, we 
say that the difference is in quantity; in the last there is a 
difference in quality, while the quantity of t.he water and of 
the wine is the same. 'Vhat is the real distinction between 
the two cases? It is not the province of Logic to analyse 
it; nor to decide whether it is susceptible of analysis or not. 
For us the following considerations are sufficient. It is 
evident that the sensations I receive from the gallon of 
,vater, and those I receive from the gallon of wine, are not 
the saIne, that is, not precisely alike; neither are they alto- 
gether unlike: they are partly similar, partly dissimilar; 
and that in which they resenlble is precisely that in which 
alone tbe gallon of water and the ten gallons do not resenlble. 
That in which the gallon of water and the gallon of wine are 
like each other, and in which the gallon and the ten gallons 
of water are unlike each other, is callf'd their quantity. This 
likeness and unlikeness I do not pretend to explain, no Inore 
than any other kind of likeness or unlikeness. But my object 
is to show, that when we say of two things that they differ 
in quantity, just as when we say that they differ in quality, 
the assertion is always grounded on a difference in the sen- 
sations which they excite. Nobody, I presu
e, will say, 
that to see, or to lift, or to drink, ten gallons of water, does 
not include in itself a different set of sensations from those 
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of seeing, lifting, or drinking one gallon; or that to see ur 
handle a foot rule, and to see or handle a yard-lneasnre 
Jnade exactly like it, are the saIne sensations. I do not 
undertake to bay what the difference in the scnsations is. 
I
Yer}body knows, and nobody can tell; no lllore than any 
one could tell what whitc is, to a person who barlllevcr had 
the sensation. But the difference, so far as cognizable by 
onr faculties, lies in the sCllsations. '\Thatever difference ,YC 
say there is in the things thclnscl Yes, is, in this as in all other 
cases, grounded, and grounded cxclusively, on a difference 
in the sensations excited by thcln. 


VI. ATTRIBVTES COXCLUDED. 



 13. Thus, then, an the attributes of bodies which are 
classed under Quality or Quantity, are grounded on the 
sensations which we receh e from those bodies, and may be 
defined, the powers which the bodies have of exciting those 
sensations. And the same general explanation has been 
found to apply to most of the attributes usually classed 
under the head of Relation. They, too, are grounded on 
some fact or phenomenon into which the related objects 
enter as parts; that fact or phenomenon having no meaning 
and no existence to us, except the series of sensations or 
other states of consciousness by which it makes itself 
kno,vn: and the relation being simply the power or capa- 
city which the object possesses, of taking part along with 
the correlated object in the production of that series of 
sensations or states of consciousness. 'Ve have been obliged, 
indeed, to recognise a somewhat different character in certain 
peculiar relations, those of succession and sirnultaneity, of 
likeness and unlikeness. These, not being grounded on any 
fact or phenomenon distinct from the related objects them- 
selves, do not admit of the same kind of analysis. But these 
relations, though not, like other relations, grounded on states 
of consciousness, are thelnsel yes states of consciousness: 
reselnblance is nothing but our feeling of resemblance; suc- 
cession is nothing but uur feeling of succession. Or, if this 
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be disputed, (and we cannot, without transgressing the 
bounds of our science, discuss it here,) at least our know- 
ledge of these relations, and even our possibility of know- 
ledge, is confined to those which subsist between sensations, 
or other states of consciousness; for, though we ascribe 
}.esemblance, or succession, or simultaneity, to objects 
and to attributes, it is always in virtue of resemblance or 
succession or simultaneity in the sensations or states of 
consciousness which those objects excite, and on which those 
attributes are grounded. 


9 14. In the preceding investigation we have, for the 
sake of simplicity, considered bodies only, and olnitted 
minds. But what we have said, is applicable, mutatis mu- 
tandis, to the latter. The attributes of minds, as weB as 
those of bodies, are grounded on states of feeling or con- 
sciousness. But in the case of a mind, we have to consider 
its own states, as well as those which it produces in other 
Ininds. Every attribute of a mind consists either in being 
itself affected in a certain way, or affecting other minds in a 
(>ertain way. Considered in itself, we can predicate nothing 
of it but the series of its own feelings. 'Vhen we say of any 
nlind, that it is devout, or superstitious, or meditative, or 
cheerful, ,ve mean that the ideas, emotions, or volitions 
implied in those words, form a frequently recurring part of 
the series of feelings, or states of consciousness, ,vhich fill 
up the sentient existence of that mind. 
In addition, however, to those attributes of a Inind which 
are grounded on its own states of feeling, attributes may also 
be ascribed to it, in the saIne manner as to a body, grounded 
on the feelings which it excites in other minds. A mind 
does not, indeed, like a body, excite sensations, but it nlay 
excite thoughts or emotions. The Inost ilnportant exalnple 
of attributes ascribed on this ground, is the emploYlnent of 
terms expressive of approbation or blame. 'Vhen, for ex- 
ample, we say of any character, or (in other words) of any 
Inind, that it is admirable, we Inean that the contemplation 


. 
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of it e
cites tbe sentilllcnt of adlniration; and indeed some- 
what D)Ore, for the word implies that we not only feel 
adn1Ïration, but approve that sentin1ent in ourselves. In 
StHne cases, under the semblance of a single attribute, two 
are really predicated: one of them, a state of the Inind itself; 
the other, a state with wl1ich othcr nlinds are affected by 
thinking of it. As when we say of a.ny one that he is 
generous. The word generosit)" expresses a certain state of 
mind, but being a term of praise, it also e:x.presses that this 
state of uliud excites in us another lnental state, called 
approbation. The assertion Inade, therefore, is twofold, and 
of the fol1owing purport: Certain feelings fonn habitual1y a 
part of this person's sentient existence; and the idea of those 
feelings of his, excites the sentilnent of approbation in our- 
sel yes or others. 
As we thus ascribe attributes to minds on the ground of 
ideas and en10tions, so Iuay we to bodies on silnilar grounds, 
and not solely on the ground of sensations: as in speaking 
of the beauty of a statue; since this attribute is grounded on 
the peculiar feeling of pleasure which the statue produces in 
o
r nlinds; which i:-; not a sensation, but an emotion. 


VII. GE
ERAL RESULTS. 



 15. Our survey of the \yarieties of Things which have 
been, or which are capable of being, named-which have 
been, or are capable of being, either predicated of other 
Things, or lnade thcluselves the subject of predications-is 
))OW concluded. 
Our enluneration commenced with Feelings. These we 
scrupulously distinguished fron1 the objects ".hich excite 
then), and from the organs by which they are, or may be 
supposed to be, conveyed. Feelings are of four sorts: 
Sensations, Thoughts, Elllotions, and \T olitions. \Vhat are 
cal1ed perceptions are 1l1erely a particular case of Belief, 
and belief is a kind of thought. Actions are merely yolitions 
followed by an effect. If there be any other kind of mental 
VOL. I. 6 
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state not included under these subdivisions, we did not think 
it necessary or proper in this place to discuss its existence, 
or the rank which ought to be assigned to it. 
After Feelings we proceeded to Substances. These are 
either Bodies or l\tlinds. 'Vithout entering into the grounds 
of the metaphysical doubts which have been raised concern- 
ing the existence of l\Iatter and l\lind as objective realities, 
we stated as sufficient for us the conclusion in which the 
best thinkers are now very general1y agreed, that all we can 
know of l\Iatter is the sensations which it gives us, and the 
order of occurrence of those sensations; and that while the 
substance Body is the unknown cause of our sensations, the 
substance Mind is the unknown recipient. 
The only remaining class of Nameable Things is Attri- 
butes; and these are of three kinds, Quality, Relation, and 
Quantity. Qualities, like substances, are known to us no 
otherwise than by the sensations or other states of conscious- 
ness which they excite: and while, in compliance with 
common usage, we have continued to speak of theln as a 
distinct class of Things, we sho\ved that in predicating them 
no one means to predicate anything but those sensations or 
states of consciousness, on which they may be said to be 
grounded, and by which alone they can be defined or described. 
Relations, except the simple cases of likeness and unlikeness, 
succession and simultaneity, are similarly grounded on SODle 
fact or phenomenon, that is, on some series of sensations or 
states of consciousness, more or less cOlnplicated. r.rhe third 
species of attribut.e, Quantity, is also manifestly grounded on 
something in our sensations or states of feeling, since there 
is an indubitable difference in the sensations excited by a 
larger and a smaller bulk, or by a greater or a less degree 
of intensity, in any object of sense 01' of consciousness. All 
attributes, therefore, are to us nothing but either our sensa- 
tions and other states of feeling, or something inextricably 
involved therein; and to this even the peculiar and simple 
relations just adverted to arc not exceptions. Those pecu- 
liar relations, however, are so important, and, even if they 
might in strictness be classed alnong states of consciousness, 
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are so fundanlenta]JJ distinct fronl any other of those states, 
that it would be a \'ain suùtlety to confound theul undel that 
COlnlnon head, and it is necessary that the)' should be classed 
apart. 
...L\.s the result, therefore, of Ollr analysis, we obtain the 
following as an enumeration and classification of all N ame- 
able Things :-- 
1st. Feelings, or States of Consciollsness. 
2nd. 1'hc 
linds \\ hich experience those feelings. 
3rd. The ßodies, or external objects, which excite cer- 
tain of those feelings, together with the powers or properties 
whereby they excite theln; these being included rather 
in cOlnpliance with common opinion, and because their ex- 
istence is taken for granted in the COUlmon language from 
which I cannot prudently deviate, than because the reco- 
gnition of such powers or properties as real existences 
appears to me warranted by a sound philosophy. 
4th, and last. The Succpssions anù Co-existences, the 
Likenesses and Unlikenesses, between feelings or states of 
consciousness. Those I.elations, when considered as sub- 
sisting between other things, exist in reality only between 
the states of consciousness which those things, if bodies, ex- 
cite, if minds, either excite or experience. 
This, until a bettcr can be suggested, may serve as 
a substitute for the abortive Classification of Existences, 
tenned the Categories of Aristotle. The practical applica- 
tion of it will appear when we COllllnence the inquiry into 
the IUlport of Propositions; in other words, when 'we inquire 
what it is which the n1Ïnd actually believes, ,,,hen it gives 
what is called its assent to a proposition. 
These four classes cOlllprising, if the classification be 
correct, all X ameable Things, these or some of them must 
of course cOlnpose the signification of all naines; and of 
these, or SOine of thenl, is Inade up whate\'er we call a fact. 
For distinction's sake, every fact which is solely com- 
posed of feelings or states of consciousness considered as 
such, is often caHed a Psychological or Subjective fact; 
while every fact which is cOlnposed, either wholly or in part, 
6-2 



84 


XAMES A
D PROPOSITIONS. 


of something different from these, that is, of substances and 
attributes, is called an Objective fact. \Ve may say, then, 
that every objective fact is grounded on a corresponding 
subjective one; and has no meaning to us, (apart from the 
subjective fact which corresponds to it,) except as a name 
for the unknown and inscrutable process by which that sub- 
jective or psychological fact is brought to pass. 



CIIAPTER IV. 


OF PROPOSITIO
S. 



 1. IN treating of Propositions, as already in treating of 
N" ames, some considerations of a comparatively elementary 
nature respecting their fonn and varieties DlUSt be prelnised, 
before entering upon that analysis of the bnport conve)'ed 
by thein, which is the real subject and purpose of this pre- 
lirninary book. 
A proposition, we have before said, is a portion of dis- 
course in which a predicate is affirn1cd or denied of a 
subject. A predicate and a subject are all that is necessarily 
l.equired to Inake up a proposition: but as we cannot con- 
clude from merely seeing two names put together, that they 
are a predicate and a subject, that is, that one of them is 
intended to be affinned or denied of the other, it is necessary 
that there should be some mode or form of indicating that 
such is the intention; some sign to distinguish a predication 
from any other kind of discourse. This is sometimes done 
by a slight alteration of one of the words, called an iriflection; 
as when we say, Fire burns; the change of the second word 
from hurn to burns showing that we mean to affirm the pre- 
dicat
 burn of the subject fire. But this function is more 
cOlnlnonly fulfilled by the word is, when an affirmation is 
intended, is not, when a negation; or by some other part of 
the verb to he. The word which thus serves the purpose of 
a sign of predication is called, as we fonner1y observcrl, 
the cnpula. It is important that there should be no 
indistinctness in our conception of the nature and office 
of the copula; for confused notions respecting it are among 
the causes which have spread Inysticisln oyer the field of 
logic, and perverted its speculations into logomachies. 
It is apt to be supposed that the copula is sOlnething more 
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than a mere sign of predication; that it also signifies 
existence. In the proposition, Socrates is just, it may seeln 
to be implied not only that the quality just can be affirmed 
of Socrates, but moreover that Socrates is, that is to say, 
exists. This, however, only shows that there is an ambiguity 
in the \vord is; a word which not only performs the function 
of the copula in affirmations, but has also a meaning of its 
own, in virtue of which it Inay itself be made the predicate 
of a proposition. That the employment of it as a copula 
does not necessarily include the affinnation of existence, 
appears from such a proposition as this, 
J\. centaur is a fiction 
of the poets; where it cannot possibly be ÏInplied that a 
centaur exists, since the proposition itself expressly asserts 
that the thing has no real existence. 
Many volumes n1Ïght be filled ,vith the frivolous specu- 
lations concerning the nature of Being, (TO ßv, Où(J la, Ens, 
Entitas, Essentia, and the like,) which have arisen froln 
overlooking this double meaning of the words to be; froln 
supposing that when it signifies to exist, and when it signifies 
to be some specified thing, as to be a man, to be Socrates, 
to be seen or spoken of, to be a phantoln, even to be a non- 
entity, it must still, at bottom, answer to the same idea; and 
that a meaning must be found for it which shall suit all these 
cases. The fog ,,,hich rose from this narrow spot diffused 
itself at an early period over the ,vhole surface of meta- 
physics. 1:" et it beconles us not to triumph over the great 
intellects of Plato and Aristotle because we are now able to 
preserve ourselves frollllnany errors into which they, perhaps 
inevitably, fell. The fire-teazel' of a lllodern stealll-engine 
produces by his exertions far greater effects than l\Iilo of 
Crotona could, but he is not therefore a stronger man. The 
Greeks seldoln IUle\V any language but their own. This 
rendered it far more difficult for them than it is for us, to 
acquire a readiness in detecting ambiguities. One of the 
advantages of having accurately studied a plurality of 
languages, especially of those languages which eminent 
thinkers have used as the vehicle of their thoughts, is the 
practical lesson we learn respecting the alnLiguities of words, 
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by finding that the saIne word in one language corresponds, 
on different occasions, to different words in another. 'Vhen 
not thus exercised, even the strongest understandings find it 
difficult to believe that things which ha\re a COllUllon n
:Ul1e, 
have not in SOUle respect or other a C0111111011 nature; anù 
often expend much labour not only unprofitably but mis- 
chieyously, (as was frequently done by the two philosophers 
just Inentioned,) on ,,"ain attempts to discover in what this 
COlnlnon nature consists. But, the habit once formed, intel- 
lects much inferior are capable of detecting even anlbiguities 
,yhich are conlmon to many languages: and it is surprising 
that the one now under consideration, though it exists in 
the modern languages as well as in the ancient, should have 
been overlooked by almost an authors. The quantity of 
futile speculation which had been caused by a u1Ísapprehen- 
sion of the nature of the copula, was hinted at by IIobbes; 
but :\lr. )lin- was, I believe, the first who distinctly charac- 
terized the anlbiguity, and pointed out how luany errors in 
the received systelns of philosophy it has had to answer for. 
It has indeed misled the moderns scarcely less than the 
ancients, though their mistakes, because onr understandings 
are not yet so completely emancipated frOlll their in.fluence, 
do not appear equally irrational. 
'Ve shall now briefly revie,v the principal distinctions 
which exist alnong propositions, and the technical terlTIS 
most commonly in usp to express those distinctions. 



 2. A proposition being a portion of discourse in which 
something is affirnled or denied of sonlething, the first divi- 
sion of propositions is into affirmative and negative. An 
affirnlative proposition is that in which the predicate is 
affirmed of the subject; as, Cresar is dead. A negative pro.. 
position is that in which the predicate is denied of the subject; 
as, Cresar is not dead. The copula, in this last species of 
proposition, consists of the words is not, which are the sign 
of negation; is being the sign of affinnation. 


* Analysis of tlte Human Mind, i. 126 et seqq. 
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Some logicians, alTIOng whon1 Inay be ll1entioned IIobbes, 
state this distinction differently; they recognise only one 
fonn of copula, is, and attach the negative sign to the predi- 
cate. "Cæsar is dead," and " Cæsar is not dead," according 
to these writers, are propositions agreeing not in the subject 
and predicate, but in the subject only. 'They do not consider 
" dead," but "not dead," to be the predicate of the second 
proposition, and they accordingly define a negative proposi- 
tion to be one in which the predicate is a negative nanle. 
The point, though not of much practical moment, deserves 
notice as an example (not unfrequent in logic) where by 
means of an apparent silnplification, but which is merely 
verbal, matters are made Ulore cOlnplex than before. The 
notion of these writers was, that they could get rid of the dis- 
tinction between affirnJÏng and denying, by treating every 
case of denying as the affinning of a negative name. But 
what is meant by a negative name? A name expressive of 
the absence of an attribute. So that when we affiruJ a negative 
natne, what we are real1y predicating is absence and not 
presence; we are asserting not that anything is, but that 
something is not; to express which operation no word seems 
so proper as the word denying. "The fundalnental distinc- 
tion is between a fact and the non-existence of that fact; 
between seeing sOlnething and not seeing it, between Cæsar's 
being dead and his not being dead; and if this "Tere a merely 
verbal distinction, the generalization which brings both 
within the same form of assertion would be a real sin1plifica- 
tion: the distinction, however, being real, and in the facts, 
it is the generalization confounding the distinction that is 
merely verbal; and tends to obscure the subject, by treating 
the difference between two kinds of truth as if it were only 
a difference between t\VO kinds of \vords. To put things 
together, and to put them or keep them asunder, will 
remain different operations, whatever tricks we may play 
with language. 
A remark of a similar nature may be applied to nlost of 
those distinctions among propositions which are said to have 
l"eference to their modality; as, difference of tense or tin1e; 
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the sun did ri
e, the sun is rising, the sun 'll
ill rise. These 
differences, like that between affinnation and negation, might 
be glossed over by considering the incident of tilne as a IHere 
modification of the predicatf': thus, 1"hc sun is an olject 
havin!J risen, The SUll is an object now rising, The sun is an 
olject to rise hereafter. But the sinlplification would be merely 
verbal. Past, present, and future, do not pOllstitute so Inany 
different kinds of rising; they are the designations belonging 
to the eveut asserted, to the sun's rising to-day. They affect, 
not the predicate, but the applicabilitJY of the predicate to the 
particular subject. That which we affinn to be past, present, 
or future, is not what the subject signifies, nor what the pre- 
dicate signifies, but specifically and expressly what the pre- 
dication signifies; what is expressed only by the proposition 
as such, and not by either or both of the tenns. 1'herefore 
the circumstance of time is properly considered as attaching 
to the copula, which is the sign of predication, and not to the 
predicate. If the saIne cannot be said of such l11odifications 
as these, Cæsar may be dead; Cæsar is perhaps dead; it is 
possible that Cæsar is dead; it is only because these fall alto- 
gether under another head, being properly assertions not of 
anything relating to the fact itself, but of the state of our own 
mind in regard to it; nalnely, our absence of disbelief of it. 
Thus "Cresar may be dead" means "I aln not sure that 
Cresar is alive." 



 3. The next division of propositions is into Simple 
and Complex. .A.. sÍ1nple proposition is that in which one 
predicate is affirmed or denied of one suhject. A complex 
proposition is that in ,,-hich there is more than one predicate, 
or more than one subject, or both. 
At first sight this division has the air of an absurdity; a 
solemn distinction of things into one and lnore than one; as 
if we were to divide horses into single horses and teams of 
horses. .A.nd it is true that what is called a complex propo- 
sition is often not a proposition at all, but se"eral proposi- 
tions, held together by a conjunction. Such, for example, is 
this: Cæsar is dead, and Brutus is alive: or even this, Cresar 
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is dead, but Brutus is alive. There are here two distinct 
assertions; and we might as well caB a street a complex 
house, as these t\vo propositions a complex proposition. It 
is true that the syncategorematic words and and hut have a 
Ineaning; but that meaning is so far from making the two 
propositions one, that it adds a third proposition to them. 
All particles are abbreviations, and generally abbreviations 
of propositions; a kind of short-hand, whereby that which, 
to be expressed fully, would have }.equired a proposition or 
a series of propositions, is suggested to the mind at once. 
Thus the .words, cresar is dead and Brutus is alive, are 
equivalent to these: Cæsar is dead; Brutus is alive; it is 
desired that the two preceding propositions should be thought 
of together. If the words were, Cæsar is dead but Brutus is 
alive, the sense would be equivalent to the same three pro- 
positions together with a fourth; " between the two preceding 
propositions there exists a contrast:" viz., either between the 
two facts themsel Yes, or between the feelings with which it is 
desired that they should be regarded. 
In the instances cited, the two propositions are kept 
visibly distinct, each subject having its separate predicate, 
and each predicate its separate subject. For brevity, how- 
ever, and to avoid repetition, the propositions are often 
blended together: as in this, " Peter and James preached at 
Jerusalem and in Galilee," which contains four propositions: 
Peter preached at Jerusalem, Peter preached in Galilee, 
James preached at Jerusalem, James preached in Galilee. 
We have seen that when the two or more propositions 
con)prised in what is called a complex proposition, are stated 
absolutely, and not under any condition or proviso, it is not 
a proposition at all, but a plurality of propositions; since 
what it expresses is not a single assertion, but several asser- 
tions, which, if true when joined, are true also when separated. 
But there is a kind of proposition which, though it contains 
a plurality of subjects and of predicates, and may be said ill 
one sense of the word to consist of several propositions, con- 
tains but one assertion; and its truth does not at all imply 
that of the simple propositions which compose it. An 
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exalnple of this is, when the silnple propositious are con- 
nected by the particle or; as, Either A is B or C is D; or by 
the particle if; as,...\. is B if C is D. In the former case, the 
proposition is called di..;junctive, in the lattcr conditional: tho 
name hypothetical was originally COlnnlOll to both. .As has 
been well relnarked by .Archbishop ""hately and others, the 
disjunctive fonll is resolvable into the conditional; every 
disjunctive proposition being equi\"alent to two or Inore con- 
ditional ones. "Either _\ is B or C is D," Ineans, "if _-\ is 
not B, C is D; and if C is not D, ..\ is B." 
\Il hypothetical 
propositions, therefore, though disjunctive in fornI, are 
conditional in Ineaning; and the words hypothetical and 
conditional may be, as indeed they generally are, used 
syuonYlnously. Propositions in which the as
ertion is not 
dependent on a condition, are said, in the language of logi- 
cians, to be categorical. 
An hypothetical proposition is not, like the pretended 
cOlnple
 propositions which we previously considered, a 
lnere aggregation of siluple propositions. l-'he sÏ1nple pro- 
positions which form part of the words in which it is couched, 
fonn no part of the assertion which it conveys. 'Vhen we 
say, If the Koran comes froln God, 
Iahomet is the prophet 
of God, ,ve do not intend to affirm either that the Koran 
does come from God, or that 
lahomet is really his prophet. 
Neither of these simple propositions Tnay be true, and yet 
the truth of the hypothetical proposition may be indisputable. 
'Vhat is asserted is not the truth of either of the proposi- 
tions, but the inferribility of the one from the other. 'Vhat, 
then, is the subject, and what the predicate, of the hypothe- 
tical proposition? "The Koran" is not the subject of it, nor 
is " :.\lahomet:" for nothing is affirmed or denied either of 
the Koran or of l\Iaholnet. The real subject of the predica- 
tion is the entire proposition, " l\lahomet is the prophet of 
God;" and the affirulation is, that this is a legitimate infer- 
ence from the proposition, "The Koran cOlnes frOll1 God." 
The subject and predicate, therefore, of an hypothetical pro- 
position are nalnes of propositions. The subject is some one 
proposition. The predicate is a general relative naille appli- 
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cable to propositions; of this form-" an inference from so 
flnd so." .A. fresh instance is here afforded of the remark, 
that all particles are abbreviations; since "If A is B, C ig 
D," is fonnd to be an abbreviation of the following: "The 
proposition C is D, is a legitimate inference from the propo- 
sition A is B." 
The distinction, therefore, between hypothetical and cate- 
gorical propositions, is not so great as it at first appears. In 
the conditional, as well as in the categorical fonn, one predi- 
cate is affirmed of one subject, and no Blore: but a conditional 
proposition is a proposition concerning a proposition; the 
subject of the assertion is itself an assertion. Nor is this a 
property peculiar to hypothetical propositions. There are 
other classes of assertions concerning propositions. Like 
other things, a proposition has attributes which may be prerli- 
cated of it. '"The attribute predicated of it in an hypothetical 
proposition, is that of being an inference from a certain other 
proposition. But this is only one of nlany attributes that 
might be predicaterl. \Ve lnay say, That the whole is greater 
than its part, is an axioIn in matheulatics: 'rhat the Holy 
Ghost proceeds from the Father alone, is a tenet of the 
Greek Church: The doctrine of the divine right of kings was 
renounced by Parliament at the Revolution: The infallibility 
of the Pope has no countenance from Scripture. In all 
these cases the subject of the predication is an entire propo- 
sition. That which these different predicates are affirmed 
of, is the proposition, " the whole is greater than its part;" the 
proposition, "the lIoly Ghost proceeds from the Father 
alone;" the proposition, " kings have a divine right;" the pro- 
position, " the Pope is infallible." 
Seeing, tIlen, that there is 111uch less difference between 
hypothetical propositions and any others, than one might be 
led to imagine from their form, we should be at a loss to 
account for the conspicuous position which they have been 
selected to fill in treatises on Logic, if we did not remelnber 
that what they predicate of a proposition, nalne]y, its being 
an inference froln something else, is precisely that one of its 
attributes with ,vhich 1110st of all a logician is concerned. 
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 4. The next of the counnon divisions of Propositions 
is into Universal, l>articular, Indefinite, and Singular: a dis- 
tinction founded on the degree of generality in which the 
llalue, which is the suùject of the proposition, is to be under- 
stood. The following arc exaulples : 
All men are lnortal- U ni versal. 
Some men are lnortal- Particular. 
J.1Jllll is lllortal- Indefinite. 
Julius Cæsar is mortal- Singular. 
The proposition is Singular, when the subject is an 
individual IULIne. The individual nallle needs not be a 
proper nalne. "rfhe Founder of Christianit)T was cruci- 
fied," is as luuch a singular proposition as "Christ was 
crucified. " 
'Vhen the naH1C which is the subject of the proposition 
is a general nalDe, we Inay intend to affirm or deny the pre- 
di(>ate, either of all the things that the subject denotes, or 
only of SOllle. ,,-rhell the predicate is affirmed or denied of 
all and each of the things denoted by the subject, the propo- 
sition is universal; when of some non-assignable portion of 
theln only, it is particular. Thus, 4\11 men are Inortal; 
Every Ulan is Dlortal; are universal propositions. No man 
is immortal, is also an universal proposition, since the pre- 
dicate, ilnmortal, is denied of each and every individual 
denoted by the term Ulan; the negative proposition being 
exactly equivalent to the following, Every nlan is not-Ïtnmor- 
tal. But" SOllle UIen are wise," "SOlne men are not wise," 
are particular propositions; the predicate wi.çe being in the 
one case affirnled and in the other denied 110t of each and 
every individual denoted by the tenu Ulan, but only of each 
and everyone of sonle portion of those individuals, without 
specifying what portion; for if t11Ïs were specified, the pro- 
position would be changed either into a singular proposition, 
or into an universal proposition with a different subject; a.s, 
for instance, "all properly instructed Inen are wise." There 
are other forms of particular propositions: as, " JJlost men 
are inIperfect1y educated:" it being imn} ate rial ho,v large 
a portion of the subject the predicate is asserted of, a.s long 
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as it is left uncertain ho,y that portion IS to be distin- 
guished from the rest. 
When the form of the expression does not clearly show 
whether the general nalne ,vhich is the subject of the propo- 
sition is Ineant to stand for all the individuals denoted by it, 
or only for some of them, the proposition is comn10nly called 
Indefinite; but this, as Archbishop Whately observes, is a 
solecism, of the saIne nature as that committed by SOlne gram- 
marians when in their list of genders they enumerate the 
doubtful gender. The speaker must mean to assert the pro- 
position either as an universal or as a particular proposition, 
though he has failed to declare which: and it often happens 
that though the ,yords do not show which of the two he in- 
tends, the context, or the custom of speech, supplies the 
deficiency. Thus, when it is affinned that " l\fan is mortal," 
nobody doubts that the assertion is intended of all hUlIlan 
beings, and the word indicative of universality is comu10nly 
olnitted, only because the meaning is evident without it. In 
the proposition, " 'Vine is good," it is understood with equal 
readiness, though for somewhat different reasons, that the 
assertion is not intended to be universal, but particular. 
'Vhen a general nalne stands for each and e,'ery indivi- 
dual ,vhich it is a name of, or in other words, which it denotes, 
it is said by logicians to be dist'ributed, or taken distributively. 
Thus, in the proposition, All men are mortal, the subject, 
Man, is distributed, because mortality is affirmed of each 
and every luan. The predicate, 1\lortal, is not distributed, 
because the only mortals who are spoken of in the proposi- 
tion are those who happen to be Inen; ,vhile the word may, 
for aught that appears, (and in fact does,) comprehend within 
it an indefinite number of objects besides men. In the pro- 
position, Some nlen are Illortal, both the predicate and the sub- 
ject are undistributed. In the following, No men have wings, 
both the predicate and the subject are distributed. Not on.1y 
is the attribute of having ,vings denied of the entire class 
Man, but that cla.ss is severed and cast out from the whole 
of the class 'Vinged, and not merely from some part of that 
class. 
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This phraseology, ,vhich is of great service in stating and 
denlonstrating the rules of the syllogism, enables us to express 
very concisely the definitions of an universal and a particular 
proposition. An universal proposition is tllat of which the 
su
ject is distributed; a particular proposition is that of 
which the subject is undistributed. 
There are Inany Inore distinctions among propositions 
than those we have here stated, sonIe of them of considerable 
importance. But, for explaining and illustrating these, more 
suitable opportunities wi}] occur in the sequel. 


. 
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OF THE IMPORT OF PROPOSITIONS. 



 1. AN inquiry into the nature of propositions must 
have one of two objects: to analyse the state of mind called 
Belief, or to analyse what is believed. All language recog- 
nises a difference between a doctrine or opinion, and the 
act of entertaining the opinion; between assent, and what is 
assented to. 
Logic, according to the conception here fortlled of it, has 
no concern with the nature of the act of judging or believing; 
the consideration of that act, as a phenomenon of the mind, 
belongs to another science. Philosophers, howe,"er, fron1 
Descartes downwards, and especially from the era of Leib- 
nitz and Locke, have by no means observed this distinction; 
and would have treated with great disrespect any atternpt to 
analyse the import of Propositions, unless founded on an 
analysis of the act of Judgment. 4\ proposition, they would 
have said, is but the expression in words of a J udglllent. 
The thing expressed, not the In ere verbal expression, is the 
ilnportant 111atter. 'Vhen the mind assents to a proposition, 
it judges. Let us find out what the mind does when it 
judges, and \\Te shall know what propositions mean, and not 
otherwise. 
Conformably to these ,'iews, almost all the writers on 
Logic in the last two centuries, whether English, German, or 
French,llave D}ade their theory of Propositions, from one end 
to the other, a theory of Judgments. They considered a 
Proposition, or a J udglnen t, for they used the two words in- 
discriu1inately, to consist in affirming or denying one idea of 
another. To judge, was to put two ideas together, or to 
bring one idea under another, or to compare two ideas, or to 
perceive the agreelnent or disagreen1ent between two ideas: 
and the whole doctrine of Propositions, together with the 



I
MPORT OF J")ROPOSITIO::\'S. 


97 


theory of Reasoning, (always necessarily founded on the 
theor) of Propositions,) ,vas stated as if Ideas, or Concep- 
tions, or whatever other ternl the writer preferred as a name 
for luental representations genera]]y, constituted essentially 
the subject matter and substance of those operations. 
It is, of course, true, that in any case of judgment, as 
for instance when we judge that gold is yello,v, a process 
takes place in our n1Ïnds, of which sOlne one or other of 
these theories is a partially correct account. 'Ve Blust have 
the idea of gold and the idea of yellow, and these two ideas 
must be brought together in our n1Ïnd. But in the first 
place, it is evident that this is only a part of what takes 
place; for ,ye may put two ideas together without any act 
of belief; as ".hen we merely imagine sOJnething, snch as a 
golden mountain; or when we actually disbelieve: for in 
order even to disùelieve that 
Iaholllet 'was an apostle of 
God, we lllust put the idea of )laholnet and that of an apostle 
of God together. To determine what it is that happens in 
the case of assent or dissent besides putting two ideas 
together, is one of the 1110St intricate of metaphysical pro- 
blelns. But whatever the solution Inay be, ,ve lI1ay venture 
to assert that it can have nothing whatever to do ,vith the 
ilnport of propositions; for this reason, that propositions 
(except where the rrJÍnd itself is the subject treated of) are 
not assertions respecting our ideas of things, but assertions 
respecting the things thelnselves. In order to believe that 
gold is yellow, I must, indeed, have the idea of gold, and the 
idea of yello,y, and sOlnething having reference to those ideas 
must take place in my mind; but my belief has not reference 
to the ideas, it has reference to the things. 'Yhat I believe 
is a fact l'elating to the outward thing, gold, and to the iUl- 
pression Iuade by that outward thing upon the hUlnan organs; 
not a fact relating to my conception of gold, which ,yould be 
a fact in Iny mental history, not a fact of external nature. 
It is true, that in order to believe this fact in externall1ature, 
another fact must take place in my mind, a process must be 
performed upon my ideas; but so it Inust in everything else 
that I ùo. I cannot dig the ground unless I have the idea 
'VOL. I. 7 
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of the ground, and of a spade, and of all the other things I 
aill operating upon, and unless I put those ideas together.. 
But it would be a very ridiculous description of digging the 
ground to say that it is putting one idea into another. Dig- 
ging is an operation which is perfol"llled upon the things 
themselves, although it cannot be performed unless I have 
in my mind the ideas of them. And so, in like Inanner, 
believing is an act which has for its subject the facts them- 
sel ves, although a previous mental conception of the facts is 
an indispensable condition. "Then I say that fire causes 
heat, do I mean that Iny idea of fire causes my idea of heat? 
No: I mean that the natural phenomenon, fire, causes the 
natural phenomenon, heat. 'Vhen I Inean to assert any- 
thing respecting the ideas, I give them their proper name, I 
call then1 ideas: as when I say, that a child's idea of a 
battle is unlike the reality, or that the ideas entertained of 
the Deity have a great effect on the characters of man- 
kind. 
The notion that what is of prÍ1nary importance to the 
logician in a proposition, is the relation between the two 
ideas corresponding to the subject and predicate, (instead of 
the relation between the two phenomena which they respec- 
tively express,) seeins to me one of the most fatal errors 
ever introduced into the philosophy of Logic; and the prin- 
cipal cause why the theory of the science has Inade such 
inconsiderable progress during the last two centuries. The 
treatises on Logic, and on the branches of l\Iental Philo- 
sophy connected with Logic, which have been produced 
since the intrusion of this cardinal error, though sometÍ1nes 
written by Inen of extraordinary abilities and attainments, 
almost always tacitly imply a theory that the investigation 
of truth consists in contemplating and handling onr ideas, 


* Dr. Whewell (Of Induction, p. 10) questions this statement, and asks, 
" Are we to say that a mole cannot dig the ground, except he has an idea of 
the ground, and of the snout and paws with which he digs it?" I thought it 
had been evident that I was here speaking of rational digging, and not of 
digging by instinct. 
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or conceptions of things, instead of the things themselves: a 
doctrine tantanlOunt to the assertion, that the only u)ode of 
acquiring knowledge of nature is to study it at second hand, 
as represented in our o,vn minds. l\Ieanwhile, inquiries into 
evcry kind of natnral phenonJena, werc inccssantly establish- 
ing great and fruitful truths on the Illost inlportant subjects, hy 
processes upon which tbese views of the nature of Judg'nent 
and Reasoning threw no 1ight, and in which they afforded no 
assi
tance "hatever. No wonder that those who knew by 
practical experience how truths are conle at, should deem a 
science futile, which consisted chiefly of such speculations. 
'Yhat has been done for the ad vancenlcnt of Logic siuce 
these doctrines caUle into vogue, lIas been done not by pro- 
fessed logicians, but by discoverers in the other scicnces; in 
whose Inethods of in,'estigation many principles of logic, not 
previously thought of, have successively come forth into 
light, ùut who hase generally COllllllitted the error of sup- 
posing that nothing whatever was known of the art of philo- 
sophizing by the old logicians, because thpir Inodern inter- 
preters have written to so little purpose respecting it. 
'Ve have to inquire, then, on the present occasion, not 
into J udglnent, but judglnents; not into the act of believing, 
but into the thing believed. "....bat is the imlnediate object 
of belief in a Proposition? \Vhat is the Inatter of fact 
signified by it? "....hat is it to which, when I assert the 
proposition, I give my assent, and call upon others to give 
theirs? 'Vhat is that which is expressed by the foro1 of 
discourse called a Proposition, and the conformity of which 
to fact constitutes the truth of the proposition? 



 2. One of the clearest and most consecutive thinkers 
,,,horn this country or the world has produced, I nlean 
Hobbes, has given the following answer to this question. 
In every proposition (says he) what is signified is, the belief 
of the speaker that the predicate is a name of the same 
thing of which the subject is a nalne; and if it reaJ)y is so, 
the proposition is true. Thus the proposition, All men are 
living beings (he ,,"ould say) is true, because living being is 
7-2 
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a name of everything of which man is a name. An men aloe 
six feet high, is not true, because six feet high is not a naine 
of everything (though it is of some things) of which man is 
a name. 
'Vhat is stated in this theory as the definition of a true 
proposition, must be allowed to be a property which all true 
propositions possess. The subject and predicate being both 
of them names of things, if they were names of quite different 
things the one name could not, consistently with its signifi- 
cation, be predicated of the other. If it be true that S01l1e 
Inen are copper-coloured, it lnust be true-and the propo- 
sition does really assert-that among the individuals denoted 
by the name man, there are some who are also ainong those 
denoted by the name copper-coloured. If it be true that 
all oxen l'luninate, it must be true that aU the individuals 
denoted by the name ox are also ainong those denoted by 
the naine ruminating; and whoever asserts that all oxen 
ruminate, undoubtedly does assert that this relation subsists 
between the two names. 
The assertion, therefore, which, according to Hobbes, is 
the only one Inade in any proposition, reany is made in 
every proposition: and his analysis has consequently one 
of the l'equisites for being the true one. 'Ve may go a step 
farther; it is the only analysis that is rigorously true of all 
propositions without exception. 'Vhat he gives as the mean- 
ing of propositions, is part of the llleaning of all propositions, 
and the whole meaning of SOllIe. This, however, only sho"'8 
what an extrenlely minute fragment of meaning it is quite 
possible to inclüde within the logical formula of a proposi- 
tion. It does not show that no proposition means more. 'ro 
warrant us in putting together two words with a copula 
between then"}, it is reany enough that the thing or things 
denoted by one of the names should be capable, without 
violation of usage, of being called by the other name also. 
If, then, this be all the nleaning necessarily inlplied in the 
form of discourse called a Proposition, why do I object to it 
as the scientific definition of what a proposition means? 
Because, though the mere col1ocation which makes the 
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proposition a proposition, conveys no more than this 
canty 
aIlloul1t of mcaning, that saInc coBocation cOlnbined with 
other circunlstances, that fornt cOluùined with other nzutter, 
docs con, oy Iuore, and luuch more. 
The only propositions of which IIobbes' principle is a 
sufficient account, are that liuJÎted and uniInportant class in 
which both the predicate and the subject are proper nalnes. 
For, 
s has already been remarked, proper names have 
strictly no Ineaning; they are mere 1l1arks for individual 
objects: and when a proper name is predicated of another 
In'oper uaIne, all the signification conveyeù is, that both the 
n
unes are Iuarks for the same object. But this is precisely 
what Ilobbes produces as a theory of predication in general. 
IIis doctrine is a full explanation of 
uch predications as 
these : Hyde was Clarendon, or, TuB)' is Cicero. It ex- 
hausts the Ineauing of those propositions. But it is a sadly 
inadequate theory of any others. That it should eyer haye 
been thought of as such, can be accounted for only by the 
fact, that IIobbes, in COlnmon with the other N on1inalists, 
bestowed little or no attention upon the connotation of words; 
and sought for their Ineaning exclusively in what they denote: 
as if all names had been (what none but proper names really 
are) Inarks put upon indiyiduals; and as if there were no 
difference between a proper and a general name, except that 
the first denotes only one individual, and the last a greater 
nUlnber. 
It has been seen, ho"ever, that the meaning of all names, 
except proper nanles and that portion of the class of abstract 
names which are not connotative, resides in the connotation. 
'Yhen, therefore, we aloe analysing the meaning of any pro- 
}1osition in which the predicate and the subject, or either of 
them, are connotative names, it is to the connotation of those 
terms that we. must exclusively look, and not to what they 
denote, or in the language of Hobbes, (language so far 
correct,) are names of, 
In asserting that the truth of a proposition depends -on 
t1le conformity of Ï1nport between its tenns, as, for instance, 
that the proposition, Socrates is wise, is a true proposition, 
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because Socrates and wise are names applicable to, or, as 
he expresses it, nanIes of, the sanIe person; it is very 
remarkable that so powerful a thinker should not have asked 
hilnself the question, But how came they to be names of the 
same person? Surely not because such ,vas the intention 
of those who invented the words. 'Vhen mankind fixed the 
meaning of the ,yord wise, they ,vere not thinking of Socrates, 
nor, when his parents gave him the name Socrates, ,vere 
they thinking of \visdom. The names happen to fit the same 
person because of a certain fact, which fact was not known, 
nor in being, when the names were invented. If we want to 
know what the fact is, we shall find the clue to it in the 
connotation of the names. 
A bird, or a stone, a lnan, or a wise Inan, means simply, 
an object having such and such attributes. The real mean- 
ing of the word man, is those attributes, and not John, Jane, 
and the remainder of the individuals. l'he word 1nortal, in 
like manner connotes a certain attribute or attributes; and 
when we say, All men are mortal, the meaning of the 
proposition is, that all beings wl1Ích possess the one set of 
attributes, possess also the other. If, in our experience, the 
attributes connoted by man are always accolllpanied by the 
attribute connoted by mortal, it will follow as a consequence, 
that the class man will be wholly included in the class 
'lnortal, and that mortal will be a naHle of all things of which 
'lnan is a name: but why? Those objects are brought under 
the name, by possessing the attributes connoted by it: but 
their possession of the attributes is the real condition on 
,vhich the truth of the proposition depends; not their being 
called by the name. Connotative names do not precede, 
but follow, the attributes which they connote. If one attri- 
bute happens to be always found in conjunction with another 
attribute, the concrete names which answer to those attributes 
will of course be predicable of the sallIe subjects, and may 
be said, in Hobbes' language, (in the propriety of which on 
this occasion I fully concur,) to be two names for the saIne 
things. But the possibility of a concurrent application of the 
two names, is a mere consequence of the conjunction between 
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thc two attributes, and was, in most cases, never thought 
of when the nalnes were invented and their signification 
fixed. That the diamond is cOlnbustible, ""as a proposition 
certainly not drealnt of when the words Diall10nd and COln- 
bustible first received their meaning; and could not have 
been discovered by the most ingenious and refined analysis 
of the signification of those words. It was found out by a 
very diflt-
rent proces::;, nanlely, by exerting the senses, and 
learning frolll theIn, that t}le attribute of cOl11bustibility 
existed in an those diamonds upon which the experin1ent ,vas 
tried; the nUlllùer and character of the expcrinlents being 
such, that what was true of those individuals lnight be 
concluded to be true of all substances "called by the 
nanle," that is, of all substances possessing the attributes 
,vhich the nan1e connotes. TIJe assertion, therefore, when 
analysed, is, that wherever we find certain attributes, there 
will be found a certain other attribute: which is not a ques- 
tion of the signification of nalnes, but of laws of nature; 
the order existing aUlong phenoluena. 



 3. 
\.lthough Hobbes' theory of Predication has not, 
in the tenns in which he stated it, met with a very favourable 
reception from subsequent thinkers, a theory virtually 
identical ,vith it, and not by any lneans so perspicuously 
expressed, may almost be said to have taken the rank of an 
established opinion. The most general1y received notion 
of Predication decidedly is that it consists in referring some- 
thing to a class, i. e., either placing an individual under a class, 
or placing one class under another class. 'rhus, the propo- 
sition, l\lan is lllortal, asserts, according to this yiew of it, 
that the class man is included in the class lllortal. "Plato 
is a philosopher," asserts that the individual Plato is one of 
those who compose the class philosopher. If the proposition 
is negative, then instead of placing something in a class, it 
is said to exclude something froln a class. Thus, if the 
following be the proposition, The elephant is not carni- 
yorous; what is asserted (according to this theory) is, that 
the elephant is excluded fron1 the class carnivorous, or is 
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not numbered alnong the things comprising that class. 
There is no real difference, except in language, between 
this theory of Predication and the theory of Hobbes. 
For a class is absolutely nothing but an indefinite number of 
individuals denoted by a general name. The nalne given to 
tben1 in common, is what makes them a class. To refer 
anything to a class, therefore,. is to look upon it as one of 
the things which are to be calJed by that common nalne. 
To exclude it fron1 a class, is to say that the connllon nan1e 
is not applicable to it. 
Ho,v widely these views of predication have prevailed, 
is evident from this, that they are the basis of the celebrated 
dictum de omni et nullo. 'Vhen the syllogism is resolved, by 
all who treat of it, into an inference that what is true of a 
class is true of all things whatever that belong to the class; 
and when this is laid down by ahnost all professed logicians 
as the ultimate principle to ,vhich all reasoning owes its 
validity; it is clear that in the general estimation of logi- 
cians, the propositions of which ).easonings are composed 
can be the expression of nothing but the process of dividing 
things into classes, and referring everything to its proper 
class. 
Tllis theory appears to Iue a signal example of a logical 
error very often cOlnmitted in logic, that of ÚfJTEPOll 7rpOTÉpOll; 
or eXplaining a thing by something which presupposes it. 
"Then I say that snow is white, I may and ought to be 
thinking of snow as a class, because I am asserting a propo- 
sition as true of all snow: but I am certainly not thinking of 
white objects as a class; I am thinking of no white object 
whatever except snow, but only of that, and of the sensation 
of white which it gives me. When, indeed, I have judged, 
or assented to the propositions, that snow is ,vhite, aud that 
several other things also are white, I gradually begin to think 
of white objects as a class, including- snow and those other 
things. But this is a conception which folJowed, not pre- 
ceded, those judgments, and therefore cannot be given as an 
explanation of them. Instead of explaining the effect by 
the cause, this doctrine explains the cause by the effect, and 
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is, 1 conceive, founded on a latent n1Ïsconccption of the 
natÜre of classification. 
There is a sort of language very generally prcvalent in 
these discussions, which seems to suppose that classification 
is an arrangement allrl grouping of definite and kllown indi- 
viduals: that "hen name
 were ilnposed, Inankind took into 
consideration all thf' individual objects in the universe, Inude 
then1 up iuto parcels or lists, and gnse to the objects of each 
list a COlnn10n nanle, repeating this operation toties quoties 
until they had invented aU the general nalnes of which lan- 
guage consists; which haying been once done, if a question 
subsequently arises whether a certain general naUle can be 
trulJ. predicated of a certain particular object, we have only 
(as it were) to read the roll of the objects upon which that 
llau1e "as conferred, and see whether the object about which 
the question arises, is to be found alHoug theu). The fralners 
of language (it would seem to be supposed) have predeter- 
n1Ïned all the objects tha1 are to compose each class, and 
we ha.ve only to refer to the record of an antecedent de- 
CISIon. 
So absurd a doctrine will be owned by nobody when thus 
nakedly stated; but if the comlDonly received explanatiuns 
of classification and naming do not imply this theory, it re- 
quires to be shown how they adlnit of heing reconciled with 
any other. 
Genera] names are not Inarks put upon definite objects; 
classes are not Inade by drawing a line round a given 
nUluber of assignable individuals. The objects which con1- 
pose any given class are perpetually fluctuating. 'Ye may 
frame a class ,yithout knowing the individuals, or even any 
of the individuals, of ,,
hich it will be cOlnposed; we Inay do 
so while believing that no such individuals exist. If by the 
meaning of a general naUle are to be understood the things 
which it is the name of, no general nalDe, except by acci- 
dent, has a fixed meaning at aU, or ever long retains the 
same 111eaning. The only lllode in which any general nallle 
has a definite meaning, is by being a name of an indefinite 
variety of things; namely, of all things, known or unknown, 


.. 
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past, present, or futnre, which possess certain definite attri- 
butes. \Vhen, by studying not the Ineaning of words, but 
the phenomena of nature, we discover that these attributes 
are possessed by some object not previously known to pos- 
sess them, (as when chemists found that the dialllond was 
combustible,) we include this new object in the class; but 
it did not already belong to the class. 1Ve place the indi- 
vidual in the class because the proposition is true; the pro- 
position is not true because the object is placed in the 
class. 
It will appear hereafter in treating of reasoning, how 
much the theory of that intellectual process has been vitiated 
by the influence of these erroneous notions, and by the habit 
,vhich they exemplify of assimilating an the operations of 
the human understanding which have truth for their object, 
to processes of n1ere classification and nan1ing. U nfortu- 
nately, the 
inds which have been entangled in tl1Ïs net are 
precisely those which have escaped the other cardinal error 
commented upon in the beginning of the present chapter. 
Since the revolution wl1Ïch dislodged Aristotle from the 
schools, logicians may ahnost be divided into those who 
have looked upon reasoning as essentially an affair of Ideas, 
and those who have looked upon it as essentially an affair of 
N an1es. 
Although, however, Hobbes' theory of Predication, ac- 
cording to the well-known remark of Leibnitz, and the 
avowal of Hobbes himself,. renders truth and falsity COln- 
pletely arbitrary, with no standard but the will of men, it 
must not be concluded that either Hobbes, or auy of the 
other thinkers who have in the main agreed with him, did 
in fact consider the distinction between truth and error 
as less real, or attached less ilnportance to it, than 


'" " From hence also this may be deduced, that the first truths were arbi- 
trarily made by those that first of all imposed names upon things, or received 
them from the imposition of others. For it is true (for example) that man is a 
living creature, but it is for this reason, that it pleased men to impose both these 
names on the same thing."-Computation or Logic, ch. iii. sect. B. 
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other people. To suppose that they did su ,yould argup 
total unacquaintance with their other speculations. But 
this shows how little hold their doctrine posscsscd over 
their own lninds. No person at boUOin ever ÏInagined that 
tllere ,vas nothing more in truth than propriety of expres- 
sion; than using langnage in conformity to a prcvious con- 
vention. "Then the inquiry ,vas brought down from gcnerals 
to a particular case, it has always been acknowledged that 
there is a distinction between verbal and real questions; 
that some false propositions are uttered fronl ignorance of 
the Ineaning of words, but that in others tlle source of the 
error is a misapprehension of things; that a person who has 
not the use of language at all lllay fornl propositions meu- 
tal1y, and that tIley may be untrue, that is, he Inay believe 
as Illatters of fact what are not really so. This last adnIÏs- 
sion cannot bc lnade in stronger tenns than it is by IIobbes 
himself;:J- though he will not aJ]ow such erroneous belief to 
be called falsity, but only error. And he has hÌ1nself laid 
down, in other places, doctrines in which the true theory of 
predication is by inlp]ication contained. lIe distinctly says 
that general naines are given to things on account of their 
attributes, and that abstract naines are the names of those 
attributes. ".Abstract is that which in any subject denotes 
the cause of the concrete nalne . . . And these causes of 
nalnes are the saIlle with the causes of our conceptions, 
nalllely, SOll1e power of action, or affection, of the thing con- 
ceiyed, which some call the manner by which anything works 


. "l\len are subject to err not only in affirming and denying, but also in 
perception, and in silent cogitation. . . Tacit errors, or the errors of sense and 
cogitation, are made by passing from one imagination to the imagination of 
another different thing; or by feigning that to be past, or future, which never 
was, nor ever shall be; as when, by seeing the image of the sun in water, we 
imagine the sun itself to be there; or by seeing swords, that there has been 
or shall be, fighting, becaus(' it uses to be so for the most part; or when from 
promises we feign the mind of the promiser to be such and such; or, lastly, 
when from any sign we vainly imagine something to be signified which is not. 
And errors of this sort are common to all things that have sense."-Computa- 
tion or Logic, ch. v., sect. 1. 
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upon our senses, but by most men they are called accidents." !IIi 
It is strange that having gone so far, he should not have 
gone one step farther, and seen tbat what he calls the cause 
of the concrete name, is in reality the meaning of it; and 
that ,,,hen we predicate of any subject a name which is given 
because of an attribute, (or, as he calls it, an accident,) our 
object is not to affirm the name, but, by means of the na1TIe, 
to affirm the attribute. 



 4. Let the predicate be, as we have said, a connota- 
tive term; and to take the simplest case first, let the subject 
be a proper name: "The summit of Chirnborazo is white." 
The word white connotes an attribute which is possessed by 
the individual object designated by the words, "summit of 
Chimborazo," which attribute consists in the physical fact, of 
its exciting in hunlan beings the sensation which we call a 
sensation of white. It will be admitted that, by asserting the 
proposition, we wish to communicate information of that 
physical fact, and are not thinking of the names, except as 
the necessary nleans of making that communication. The 
meaniug of th{ proposition, therefore, is, that the individual 
thing denoted by the subject, has the attributes connoted by 
the predicate. 
If we now suppose the subject also to be a connotative 
natTIe, tIle meaning expressed by the proposition has ad- 
vanced a step farther in complication. Let us first suppose 
the proposition to be universal, as weIl as affirmative: "All 
n1en are lTIortål." In this case, as in the last, what the pro- 
position asserts, (or expresses a belief of,) is, of course, that 
the objects denoted by the subject (man) possess the attri- 
butes connoted by the predicate (mortal). Bllt the charac- 
teristic of this case is, that the objects are no longer indi- 
vidually designated. They are pointed out only by some of 
their attributes: they are the objects called men, that is, 
possessing the attributes connoted by the nanle man; and 
tbe only thing known of them may be those attributes: 


* Cb. iii. sect. 3. 



I:\IPORT OF I)ROPOSITIO
S. 


109 


indeed, as the proposition is genera], and the objects denoted 
by the suhject are therefore indefinite in nllluber, 1l10St of 
thel11 are not known indi \'idually at an. The assertion, 
therefore, is not, as before, that the attributes which the pre- 
dicate connotes are possessed. by any given individual, or 
by any l1llluber of individuals previously known as John, 
Thomas, &c., but that those attributes are possessed by each 
and every indi\"idual possessing certain other attributes; that 
,\"hate\"er has the attributes connoted by the subject, has also 
those connoted by the predicate; that the latter set of attri- 
butes constantly accompany the former set. 'Vhateyer has the 
attributes of man has the attribute of mortality; lllortality 
constantly accolnpanies the attributes of man. 
If it be reilleulbered that every attribute is .9Tounded on 
some fact or phenomenon, either of outward sense or of 
inward consciousness, and that to pos.
e.'
s an attribute is an- 
other phrase for being the canse of, or fonning part of, the 
fact or phenomenon upon which the attribute is grounded; 
,ye may add one more step to complete the analysis. The 
proposition which asserts that one attribute always aCCOl11- 
panies another attribute, really asserts thereby no other 
thing than this, that one phenomenon always accompanies 
another phenomenon; insomuch that where we find the one, 
we have assurance of the existence of the other. Thus, in 
the proposition, All men are mortal, the word man connotes 
the attributes which we ascribe to a certain kind of living 
creatures, on the ground of certain phenomena which they 
exhibit, and which are partly physical phenomena, namely 
the iU1pressions made on our senses by their bodily form and 
structure, and partly Inental phenoInena, namely the sentient 
and intellectual life which they have of their own. All this 
is understood when we uLter the word man, by anyone to 
whom the meaning of the word is known. Now, when we 
say, l\Ian is mortal, we mean that wherever these various 
physical and mental phenonlena are all found, there we have 
assurance that the other physical and mental phenomenon, 
called death, will not fail to take place. The proposition 
does not affirm when; for the connotation of the word mortal 
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goes no farther than to the occurrence of the phenomenon at 
some time or other, leaving the precise time undecided. 



 5. \Ve have already proceeded far enough not only to 
demonstrate the error of Hobbes, but to ascertain the real 
import of by far the Inost numerous class of propositions. 
The object of belief in a proposition, when it asserts anything 
lllore than the meaning of words, is generally, as in the cases 
which we have examined, either the coexistence or the 
sequence of two phenomena. At the very comlnencement of 
our inquiry, we found that every act of belief implied two 
Things; we have now ascertained what, in the rnostfrequent 
case, these two things are, namely two Phenomena, in other 
words, two states of consciousness; and what it is which the 
proposition affirms ( or denies) to subsist between them, 
namely either succession, or coexistence. And this case 
includes innumerable instances which no one, previous to 
reflection, 'would think of referring to it. Take the following 
example: A generous person is worthy of honour. 'Vho 
would expect to recognize here a case of coexistence between 
phenomena? But so it is. The attribute which causes a 
person to be termed generous, is ascribed to him on the 
ground of states of his mind, and particulars of his conduct: 
both are phenomena; the former are facts of internal con- 
sciousness, the latter, so far as distinct from the former, are 
physical facts, or perceptions of the senses. "T orthy of 
honour, admits of a similar analysis. Honour, as here used, 
means a state of approving and adlniring emotion, fonowed 
on occasion by corresponding outward acts. " "T orthy of 
honour" connotes an this, together with onr approval of the 
act of showing honour. All these are phenomena; states of 
internal consciousness, accompanied or followed by physical 
facts. 'Vhen "Te say, A generous person is worthy of honour, 
,ve affirm coexistence between the two cOlnplicated pheno- 
mena connoted by the two tenns respectively. We affirnl, 
that wherever and whenever the inward feelings and outward 
facts implied in the word generosity, have place, then and 
there the existence and manifestation of an inward feeling, 
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honour, would be followed in our Ininds by another inward 
feeJing, approva1. 
After the analysis in a former chapter of the Ì1nport of 
names, Inany exalnples are not needed to illustrate the import 
of propositions. 'Vhen there is any obscurity or difficulty, it 
does not lie in the 1l1eaning of the proposition, hut in the 
111caning of the names which compose it; in the very compli- 
catcd connotation of many words; the inllllense 11lUltitudc 
and prolonged series of facts which often constitute the 
phenolllenon connoted by a nalnc. nut where it is scen 
what the phenomenon is, there is seldon) any difficulty in 
seeing that the assertion conveyed by the proposition is, the 
coexistence of one such phenolucnon with another; or the 
succession of one such phenomenon to another: their con- 
junction, in short, so that where the one is found, we may 
calculate on finding both. 
This, however, though the most common, is not the only 
Ineaning which propositions are ever intended to convey. 
In the first pJace, sequences and coexistences arc not only 
asserted respecting Phenolnena; we luake propositions also 
respecting those hidden causes of phenolDcna, which are 
named substances and attributes. A substance, however, 
being to us nothing but either that ,vhich causes, or that 
,vhich is conscious of, phenonlena; and the same being true, 
rnutatis mulandÙ;, of attributes; no assertion can be made, at 
least with a meaning, concernJng these unknown and un- 
knowable entities, except in virtue of the Phenomena by 
which alone they manifest themselves to our faculties. 'Vhen 
we say, Socrates was cotemporary with the Peloponnesian 
war, the foundation of this assertion, as of all assertions 
concerning substances, is an assertion concerning the pheno- 
mena which they exhibit,-namely, that the series of facts 
by which Socrates manifested hÍ1uself to mankind, and the 
series of mental states ,vhich constituted his sentient exist- 
ence, went on simultaneously with the series of facts known 
by the name of the Peloponnesian war. Still, the proposi- 
tion does not assert that alone; it asserts that the Thing in 
itself, the JlO1l11lenOn Socrates, was existing, and doing or 
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experiencing those various facts, during the same time. 
Coexistence and sequence, therefore, may be affirmed or 
denied not only between phenomena, but between noumena, 
or between a noumenon and phenomena. And both of nou- 
mena and of phenomena we may affirm simple existence. 
But what is a noumenon? An unknown cause. In affirming, 
therefore, the existence of a nOUllJenOn, we affirm causation. 
Here, therefore, are two additional kinds of fact, capable of 
being asserted in a proposition. Besides the propositions 
which assert Sequence or Coexistence, there are sonle which 
assert simple Existence; and others assert Causation, which, 
subject to the explanations which will follow in the Third 
Book, must be considered proyisionally as a distinct and 
peculiar kind of assertion. 


.. 


S 6. To these four kinds of matter-of-fact or assertion, 
must be added a fifth, Resemblance. This was a species of 
attribute which we found it impossible to analyse; for which 
no fundamentum, distinct from the objects themselves, could 
be assigned. Besides propositions which assert a sequence 
or coexistence between two phenomena, there are therefore 
also propositions which assert resenlblance between them: 
as, This colour is like that colour ;- The heat of to-day is 
equal to the heat of yesterday. It is true that such an asser- 
tion might with some plausibility be brought within the 
description of an affirnlation of sequence, by considering it 
as an assertion that the simultaneous contemplation of the 
t,yO colours is followed by a specific feeling termed the feel- 
ing of resemblance. But there would be nothing gained by 
encumbering ourselves, especially in this place, with a 
generalization which may be looked upon as strained. Logic 
does not undertake to analyse mental facts into their ultimate 
eleulents. Resemblance between two phenomena is Inore 
intelligible in itself than any explanation could make it, and 
under any classification must remain specificaHy distinct 
from the ordinary cases of sequence and coexistence. 
It is sometimes said that all propositions whatever, of 
\yhich the predicate is a general name, do, in point of fact, 
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affirm or deny resemblance. All such propositions affirm 
that a thing belongs to a class; but things being classed 
togethcr according to their resclublaucc, cverything i
 of 
course classed with the things which it is supposed to 
reseluble most; and thence, it may be said, when ,ve affirm 
that G old is a rnetal, or that Socrates is a ntan, the affinna- 
tion intended is, that gold reselubles other Inetals, aud 
Socrates other Inen, more nearly than they resemble the 
objects contained in any other of the classes co-ordinate 
,yith these. 
There is some slight degree of foundation for this remark, 
but no more than a slight degree. The arrangement of 
things into classc
, such as the class metal, or the class nlau, 
is grounded indeed on a resclnblancc among the things 
which are placed in the same class, but not on a mcre 
general resenlhlance: the reselublance it is grounded on 
consists in the possession by all those things, of certain 
connllOll peculiarities; and those peculiarities it is ,vhich the 
terms connote, and which the prop-ositions consequently 
assert; not the resenlblance: for though ,,,hen I say, Gold 
is a lnetal, I say by inlplication that if there be any other 
luetals it must resemble thein, Jet if there \Vere no other 
Inetals I might still assert the proposition with the same 
meaning as at present, namely, that gold has the various 
properties inlplied in the word metal; just as it might be 
said, Christians are luen, even if there were no n1en who 
were not Christians. Propositions, therefore, in which objects 
are referred to a class because they possess the attributes con- 
stituting the class, are so far from asserting nothing but 
resemblance, that they do not, properly speaking, assert 
resemblance at all. 
But we remarked some time ago, (and the reasons of the 
relnark will be more fully entered into in a subsequent 
Book/*) that there is sometimes a convenience in extending 
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the boundaloies of a class so as to include things ,vhich pos- 
sess in a very inferior degree, if in any, some of the charac- 
teristic properties of the class,-provided they resemble that 
class more than any othel o , insomuch that the general propo- 
sitions which aloe true of the class will be nearer to being true 
of those things than any other equally general propositions. 
As, for instance, there are substances called Inetals which 
have very few of the properties by which metals are C0111- 
monly recognised; and almost every great family of plants 
or animals has a few anomalous genera or species on its 
borders, which are adlnitted into it by a sort of courtesy, 
and concerning which it has been matter of discussion to 
,vhat family they properly belonged. Now when the class- 
name is predicated of any object of this description, we do, by 
so predicating it, affinll resemblance and nothing more. And 
in order to be scrupulously correct it ought to be said, that in 
every case in which we predicate a general name, we affirm, not 
absolutely that the object possesses the properties designated 
by the nan1e, but that it either possesses those properties, or 
if it does not, at any rate resembles the things which do so, 
more than it resembles any other things. In most cases, 
however, it is unnecessary to suppose any such alternative, 
the latter of the two grounds being very seldom that on 
which the assertion is n1ade: and when it is, there is gene- 
rally some slight difference in the form of the expression, as, 
This species (or genus) is considered, or may be ranked, as 
belonging to such and such a family: we should hardly say 
positively that it does belong to it, unless it possessed un- 
equivocally the properties of which the class-name is scien- 
tifically significant. 
There is still another exceptional case, in which, though 
the predicate is a name of a class, yet in predicating it we 
affirm nothing but resemblance, the class being founded not 
on resemblance in any given particular, but on general un- 
analysable resemblance. The classes in question are those 
into which our simple sensations, or other simple feelings, 
are divided. Sensations of white, for instance, are classed 
together, not because ,ve can take them to pieces, and say 
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they are alike in this, and not alike in that, but because we 
feel thern to be alike altogether, though in different degrees. 
'Yhen, therefore, I say, "rhe colour I saw yesterday was ét 
white colour, or, The sensation I feel is one of tightness, in 
both ca
es the attribute I affirrn of the colour or of the other 
sensation is luere resemblance,-sinlple likeness to sensations 
which I have had before, and which have had those nalnes 
bestowed upon them. The nalnes of feelings, like other 
concrete general nalnes, are connotative; but they connote 
a mere resemblance. 'Vhel1 predicated of any individual 
feeling, the information they convey is that of its likeness to 
the other feelings ,vhich ,ve have been accustomed to call by 
the saIne nalne. Thus much mar suffice in illustration of 
the kind of l)ropositions in which the n1atter-of-fact asserted 
(or denied) is sÏ1nple Resemblance. 
Existence, Coexistence, Sequence, Causation, Reseln- 
blance: one or other of these is as
erted (or denied) in 
every proposition without exception. This five-fold division 
is an exhaustive classification of lnatters-of-fact; of all 
things that can be believed or tendered for belief; of all 
questions that can be propounded, and all answers that can 
be returned to them. Instead of Coexistence and Sequence, 
we shall sometimes say, for greater particularity, Order in 
Place, and Order in TÏ1l1e: Order in Place being one of the 
modes of coexistence, not necessary to be Illore particu- 
larly analysed here; while the mere fact of coexistence, or 
simultaneousness, may be classed, together with Sequence, 
under the head of Order in Time. 



 7. In the foregoing inquiry into the import of Propo- 
sitions, we have thought it necessary to analyse directly those 
alone, in which the terms of the proposition (or the predicate 
at least) are concrete terms. But, in doing so, we have in- 
directly analysed those in which the terms are abstract. The 
distinction between an abstract term and its corresponding 
concrete, does not turn upon any difference in what they are 
appointed to signify; for the real signification of a concrete 
general name is, as we have so often said, its connotation; 
8-2 
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and what the concrete term connotes, forms the entire 
meaning of the abstract name. Since there is nothing in 
the inlport of an abstract name which is not in the import of 
the corresponding concrete, it is natural to suppose that 
neither can there be anything in the import of a proposition 
of which the terulS are abstract, but what there is in SOlne 
proposition which can be framed of concrete terms. 
And this presulnption a closer exalnination will confirm. 
An abstract naHle is the natne of an attribute, or conlbination 
of attributes. The corresponding concrete is a nalne given 
to things, because ot
 and in order to express, their po
- 
sessing that attribute, or that combination of attributes. 
'Vhen, therefore, we predicate of anything a concrete name, 
the attribute is ,vhat ,ve in reality predicate of it. But. it 
has now been sho,,-n that in all propositions of ,yhich the 
predicate is a concrete nanle, what is really predicated is 
one of five things: Existence, Coexistence, Causation, 
Sequence, or ReSel}) blance. An attribute, therefore, is ne- 
cessarily either an existence, a coexistence, a causation, a 
sequence, or a resemblance. 'Vhen a proposition consists 
of a subject and predicate which are abstract terms, it con- 
sists of terms which must necessarily signify one or other 
of these things. 'Vhen we predicate of anything an abstract 
natne, we affirm of the thing that it is one or other of these 
:flv things; that it is a case of Existence, or of Coexistence, 
or of Causation, or of Sequence, or of Reselnblance. 
It is impossible to imagine any proposition expressed in 
abstract terms, which cannot be transfonned into a precisely 
equivalent proposition in which the terms are concrete, 
namely, either the concrete names which connote the attri- 
butes themselves, or' the nanles of the fundamenta of those 
attributes, the facts or phenomena on 'which they are 
grounded. To illustrate the latter case, let us take this 
proposition, of which the subject only is au abstract name, 
-" Thoughtlessness is dangerous." Thoughtlessness is 
an attribute grounded on the facts which we calI thought- 
less actions; and the proposition is equivalent to this, 
Thoughtless actions are dangerous. Tn the next exanlp]e 
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the predicate as well as the snbjpct are abstract nalnes: 
"'Vhiteness is a colour;" or "The colour of snow is a 
whiteness." These attributes being grounded on sensation
, 
the equivalent propositions in the concrete ,,
ould be, 1'he 
sensation of white is one of the sensations called those of 
colonr,-The sensation of sight, caused hy looking at snow, 
is one of the sensations called sensations of white. In these 
propositions, as we have before seen, the matter-of-fact 
asserted is a RCSe1l1blanec. In t1)(\ following exalnples, th<<.]1 
concrete terms are those which directly correspond to the 
abstract names; connoting the attribute which these denote. 
" Prudence is a yirtue:" this 111ay be rendered, "All prudent 
persons, 'in so far as prudent, are virtuous:" "Courage is 
deserving of honour," thus, "All courageous persons are 
deserving of honour in so far as they are courageous;" 
w11Ïch is equivalent to this-" All courageous persons de- 
serve an addition to the honour, or a diminution of the dis- 
grace, which would attach to them on other grounds." 
In order to throw stil1 further light upon the import of 
propositions of '" hich the tenDS are abstract, we will subject 
one of the exalnples given above to a minuter analysis. 
The proposition ,ve shall select is the fo1lowing:-" Prudence 
is a virtue." Let us substitute for the word virtue an equi- 
valent but more definite expression, such as "a Inentü I 
quality beneficial to society," or "a mental quality pleasing 
to God," or whatever else we adopt as the definition of 
,.irtue. 'Vhat the proposition asserts is a sequence, accon1- 
panied with causation, nan1ely, that benefit to society, or 
that the approval of God, is consequent on, and caused 
by, prudence. IIere is a sequence; but between what? 
'Ve understand the consequent of the sequence, but we have 
yet to analyse the antecedent. Prudence is an attribute; 
and, in connexion with it, t\\O things besides itself are to be 
considered; prudent persons, ,vho are the sulijects of the 
attribute, and prudential conduct, which may be ca1led the 
foundation of it. K ow is either of these the antecedent? 
and, first, is it meant, that the approval of God, or benefit 
to society, is attendant upon an prudent persons? No; px- 
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cept zen so far as they are prudent; for prudent persons who 
are scoundrels can seldon1 on the whole be beneficial to 
society, nor acceptable to any good being. Is it upon pru- 
dential conduct, then, that divine approbation and benefit to 
mankind are supposed to be invariably consequent? Neither 
is this the assertion meant when it is said that prudence is a 
virtue; except with the same reservation as before, and for the 
same reason, namely, that prudential conduct, although in so 
far as it is prudential it is beneficial to society, may yet, by 
reason of SOlne other of its qualities, be productive of an 
injury outweighing the benefit, and deserve a displeasure 
exceeding the approbation which would be due to the pru- 
dence. Neither the substance, therefore, (viz., the person,) 
nor the phenomenon, (the conduct,) is an antecedent on 
which the other term of the sequence is universally conse- 
quent. But the proposition, "Prudence is a virtue," is an 
universal proposition. 'Vhat is it, then, upon which the 
proposition affirms the effects in question to be universally 
consequent? Upon that in the person, and in the conduct, 
which causes them to be called prudent, and which is equally 
in them when the action, though prudent, is wicked; namely, 
a correct foresight of consequences, a just estilnation of their 
importance to the object in view, and repression of any un- 
reflecting impulse at variance with the deliberate purpose. 
These, which are states of the person's mind, are the 
real antecedent in the sequence, the real cause in the 
causation, asserted by the proposition. But these are also 
the real ground, or foundation, of the attribute Prudence; 
since wherever these states of mind exist we may predicate 
prudence, even before we know whether any conduct has 
followed. And in this n1anner every assertion respecting 
an attribute may be transfonned into an assertion exactly 
equivalent respecting the fact or phenomenon which is the 
ground of the attribute. And no case can be assigned, 
where that which is predicated of the fact or phenomenon, 
does not belong to one or other of the five species formerly 
enumerated: it is either simple Existence, or it is some 
Sequence, Coexistence, Causation, or Resemblance. 
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And as these five are tIle only things which can be 
affinned, so are they the only things which can be denied. 
" 
 0 horses are web-footed" denies that the attributes of a 
horse eYer cuexist with web-feet. It is scarcely necessary to 
apply the same analysis to }>al"ticular affirmations and nega- 
tions. "Some birds are web-footed," affinns that, with the 
attributes connoted by bird, the phenomenon web-feet is 
sOlnetilnes coexistent: " SOlne birds are not \-veb-footed," 
asserts that there are other instances in which this coexistence 
does not have place. Any further explanation of a thing 
\,hich, if the previous exposition has been assented to, is so 
ob\Tious, Inay here be spared. 



CHAPTER VI. 


OF PROPOSITIONS MERELY VERBAL. 



 1. As a preparation for the inquiry which is the proper 
object of Logic, namely, in what manner propositions are to 
be proved, we have found it necessary to inquire what they 
contain which requires, or is susceptible of, proof; or (which 
is the same thing) what they assert. In the course of this 
prel
minary investigation into the import of Propositions, we 
examined the opinion of the Conceptualists, that a propo- 
sition is the expression of a relation between two ideas; and 
the doctrine of the Nominalists, that it is the expression of 
an agreement or disagreement between the meanings of two 
names. We decided that, as general theories, both of these 
are erroneous; and that, although propositions may be made 
both respecting names and respecting ideas, neither the one 
nor the other are the subject-n1atter of Propositions consi- 
dered generally. 'Ve then examined the different kinds of 
Propositions, and found that, with the exception of those 
which are merely verbal, they assert five different kinds of 
matters of fact, namely, Existence, Order in Place, Order in 
Time, Causation, and Resemblance; that in every proposi- 
tion one of these five is eitber affirll1ed, or denied, of some 
fact or phenomenon, or of SOllIe object the unknown source 
of a fact or phenomenon. 
In distinguishing, however, the different kinds of matters 
of fact asserted in propositions, we reserved one class of pro- 
positions, which do not relate to any matter of fact, ill the 
proper sense of the term, at all, but to tbe 111eaning of names. 
Since names and their signification are entirely arbitrary, 
sucb propositions are not, strictly speaking, susceptible of 
truth or falsity, but only of conformity or disconformity to 
usage or convention; and all the proof they are capable of, 
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is proof of usage; proof that the words have been clnploycd 
by others in the acceptation in which the spcaker or writer 
desires to use theu). 'rhese propositions occupy, however, 
a conspicuous place in philosophy; and their nature and 
characteristics arc of as much ilnpol.tance in logic, as those 
of any of the other classes of propositions previously ad- 
verted to. 
If all propositions respecting the signification of words 
,vere as simple and unilnportant as those which served us for 
examples when examining IIobbes' theory of predication, 
viz. those of which t1H
 subject and predicate are proper 
nalnes, and which assert only that those names have, or that 
they have not, been conventionally assigned to the same indi- 
vidual; there would be little to attract to sUèh propositions 
the attention of philosophers. But the class of merely verbal 
propositions embraces not onlf much lllore than these, but 
much more than any propositions which at first sight present 
themselves as verbal; comprehenùing a kind of assertions 
which have been regarded not only as relating to things, but 
as having actually a more intimate relation with them than 
any other propositions whatever. The student in philosophy 
will perceive that I allude to the distinction on which so 
11luch stress was laid by the schoolmen, and which has been 
retained either under the sanle or under other nalnes by most 
metaphysicians to the present day, viz. between ,,,hat were 
called essential, and what were called accidental, propositions, 
and between essential and accidental properties or attri- 
butes. 



 2. Almost aU metaphysicians prior to Locke, as well 
as Iuany since his time, have made a great mystery of Essen- 
tial Predication, and of predicates which ,vere said to be of 
the essence of the subject. The essence of a thing, they said, 
was that without which the thing could neither be, nor be 
conceived to be. Thus, rationality was of the essence of man, 
because without rationality, man could not be conceived io 
exist. The different attributes which made up the essence 
of the thing, were called its essential properties; and a pro- 
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position in which any of these were predicated of it, was 
caned an Essential Proposition, and was considered to go 
deeper into the nature of the thing, and to convey more im- 
portant information respecting it, than any other proposition 
could do. All properties, not of the essence of the thing, ,vere 
called its accidents; were supposed to have nothing at all, 
or nothing comparatively, to do with its inmost nature; and 
the propositions in which any of these were predicated of it 
were called Accidental Propositions. ....t\. connexion may be 
traced between this distinction, which originated with the 
schoolmen, and the well known dogmas of substantiæ secundæ 
or general substances, and substantial forms, doctrines which 
under varieties of language pervaded alike the Aristotelian and 
the Platonic schools, and of which more of the spirit has come 
down to modern times than might be conjectured from the 
disuse of the phraseology. The false views of the nature of 
classification and generalization which prevailed among the 
school men, and of which these dogmas were the technical 
expression, afford the only explanation which can be given 
of their having misunderstood the real nature of those 
Essences which held so conspicuous a place in their philo- 
sophy. They said, truly, that man cannot be conceived 
without rationality. But though man cannot, a being may be 
conceived exactly like a man in all points except that one 
quality, and those others which ar
 the conditions or conse- 
quences of it. All therefore which is really true in the 
assertion that man cannot be conceived without rationality, 
is only, that if he had not l.ationality, he would not be re- 
puted a man. There is no impossibility in conceiving the 
thing, nor, for aught we know, in its existing: the impossi- 
bility is in the conventions of language, ,vhich will not allow 
the thing, even if it exist, to be called by the name which is 
reserved for l.ational beings. Rationality, in short, is in- 
volved in the meaning of the word man; is one of the attri- 
butes connoted by the name. The essence of man, simply 
means the whole of the attributes connoted by the word; and 
anyone of those attributes taken singly, is an essential pro- 
perty of man. 
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The doctrines which prevented the l.cal tneaning of 
Essences from being understood, not having assumed so 
settled a shape in the tinle of Aristotle and his immediate 
followers as was afterwards given to then) by the Realists of 
the middle ages, we find a nearer approach to a rational view 
of the subject in the "Titings of the ancient Aristotelians than 
in their more modern followers. Porphyry, in his J.'iagoge, 
approached so near to the true conception of essences, that 
only one step relnained to be taken, but this step, so easy in 
appearance, '
as reserved for the Nominalists of nlodel.n 
tinles. By altering any property, not of the essence of the 
thing, you nlerely, according to Porphyry, Hlade a difference 
in it; you made it å^^OtOll: but by altering any propelty which 
was of its essence, you tnade it anot/leT thing, ;'^^o.. To a 
nlodern it is obvious that between the change which 
only Ina"kes a thing different, and the change which tnakes it 
another fhing, the only distinction is that in the one case, 
though changed, it is still called by the sanle naDle. Thus, 
pound ice in a mortar, and being still called ice, it is only 
Inade å^^oioll: Ineh it, and it becomes 
^^O, another thing, 
namely, water. Now it is really the same thing, i. e. the same 
particles of matter, in both cases; and you cannot so change 
anything that it shall cease to be the same thing in this sense. 
The identity which it can be depri
ed of is merely that of 
t11e name: when the thing ceases to be caned ice, it becomes 
another thing; its essence, what constituted it ice, is gone; 
while, as long as it continues to be so called, nothing is gone 
except sonle of its accidents. But these reflections, so easy 
to us, would have been difficult to persons who thought, as 
DIOst of the _\ristotelians did, that objects were nlade what 
they were caned, that ice (for instance) was Inade ice, not by 
the possession of certain properties to which mankind have 
chosen to attach that name, but bJ7 participation ill the nature 
of a certain general substance, caned Ice in general, which sub- 
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stance, together with aU the properties that belonged to it, 
inhered in every individual piece of ice. As they did not 
consider these universal substances to be attached to all 
general names, but only to some, they thought that an object 
borrowed only a part of its properties froln an universal sub- 
stance, and that the rest belonged to it individually: the 
former they called its essence, and the latter its accidents. 
The scholastic doctrine of essences long survived the theory 
on which it rested, that of the existence of real entities cor- 
respònding to general terms; and it was reserved for I...Iocke, 
at the end of the seventeenth century, to convince philoso- 
phers that the supposed essences of classes were merely the 
signification of their names; nor, RInong the signal services 
which his writings rendered to philosophy, was there one 
1Dore needful or more valuable.. 
Now, as the most familiar of the general names by which 
an object is designated usually connotes not one only, but 
several attributes of the object, each of which attributes sepa- 
l.ately forms also the bond of union of SOlne class, and the 


* Few among the great names in mental science have met with a harder 
measure of justice from the present generation than Locke; the unquestioned 
founder of the analytic philosophy of mind, but whose doctrines were first 
caricatured, then, when the reaction arrived, cast off by the prevailing school 
even with contumely, and who is now regarded by one of the conflicting parties 
in philosophy as an apostle of heresy and sophistry, while among those who 
still adhere to the standard which he raised, there has been a disposition in 
later times to sacrifice his reputation in favour of Hobbes; a great writer, and 
a great thinker for his time, but inferior to Locke not only ill sober judgment 
but even in profundity and original genius. Locke. the most candid of philo- 
sophers, and one whose speculations bear on every subject the strongest marks 
of having been wrought out from the materials of his own mind, has been mis- 
taken for an unworthy plagiarist, while Hobbes has been extolled as having 
anticipated many of his leading doctrines. He did anticipate many of them, 
and the present is an instance in what manner it was generally done. They 
both rejected the scholastic doctrine of essences; but Locke understood and 
explained what these supposed essences really were; Hobbes. instead of ex- 
plaining the distinction between essential and accidental properties, and between 
essential and accidental propositions, jumped over it, and gave a definition 
which suits at most only essential propositions, and scarcely those, as the defi- 
nition of Proposition in general. 
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lIlcanillg of SOlne general nal11e; we Il1ay predicate of a nalne> 
which connotes a variety of attributes, another nanle which 
connotes only one of these attributes, or some slualler nUU1- 
ber of thel}) than all. In such casc
, the universal affinnati\"e 
proposition will be true; since whatever posses
es the wholo 
of any set of attributes, HUlst possess any part of that sallIO 
set. ...\. proposition of this sort, however, conveys no in for- 
Ination to anyone who previously understood the whole 
meaning of the terms. 1-'he propositions, Every IHan is a 
corporeal being, Every man is a living creature, Every man 
is rational, convey no knowledge to anyone whù was already 
aware of the entire lueaning of the word man, for the Incaning 
of the word includes all this: and, that every man has the 
attributes connoted by all these predicates, is already 
asserted when he is called a man. Kow, of this nature are 
all the prùpof'itions which have been called essential; they 
are, in fact, identical propositions. 
It is true that a proposition which predicates any attri- 
bute, eyen though it be one inlplied in the na1l1e, is in most 
cases understood to involve a tacit assertion that there exist') 
a thing corresponding to the name, and possessing the attri- 
butes connoted by it; and this implied assertion may convey 
information, even to those who understood the Ineaning of 
the nalne. But all infonnation of this sort, conveyed by aU 
the essential propositions of which man can be made the 
subject, is included in the assertion, 
Ien exist. And this 
assumption of real existence is after all only the result of an 
ill1perfection of language. It arises from the ambiguity of 
the copula, which, in addition to its proper office of a mark 
to show that an assertion is made, is also, as we have formerly 
reluarked, a concrete word connoting existence. The actual 
existence of the subject of the proposition is therefore only 
apparently, not really, implied in the predication, if an 
essential one: we may say, A. ghost is a disembodied spirit, 
without believing in ghosts. But an accidental, or non- 
essential, affirmation, does imply the l'eal existence of the 
subject, because in the case of a non-existent subject there is 
nothing for the proposition to assert. Such a proposition as, 
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The ghost of a Inurdered person haunts the couch of the 
murderer, can only have a meaning if understood as iInplying 
a belief in ghosts; for since the signification of the word 
ghost implies nothing of the kind, the speaker either means 
nothing, or means to assert a thing which he wishes to be 
believed to have really taken place. 
It will be hereafter seen that when any important conse- 
quences seem to follo,v, as in Inathelnatics, froln an essential 
proposition, or, in other words, from a proposition involved 
in the meaning of a name, ,vhat they really flow frolll is the 
tacit assumption of the real existence of the object so named. 
Apart from this assumption of real existence, the class of 
propositions in which the predicate is of the essence of the 
subject (that is, in which the predicate connotes the whole or 
part of what the subject connotes, but nothing besides) 
answer no purpose but that of unfolding the whole or some 
part of the meaning of the name, to those who did not pre- 
viously know it. Accordingly, the most useful, and in strict- 
ness the only useful kind of essential propositions, are 
Definitions: which, to be complete, should unfold the whole 
of what is involved in the meaning of the word defined; that 
is, (when it is a connotative word,) the ,,,,hole of what it con- 
notes. In defining a name, however, it is not usual to specify 
its entire connotation, but so much only as is sufficient to 
mark out the objects usually denoted by it from all other 
known objects. And sometimes a merely accidental pro- 
perty, not involved in the meaning of the name, answers this 
purpose equally well. The various kinds of definition which 
these distinctions give rise to, and the purposes to which they 
are respectively subservient, ,,,,ill be Ininutely considered in 
the proper place. 



 3. According to the above view of essential proposi- 
tions, no proposition can be reckoned such which relates to 
an individual by name, that is, in which the subject is a 
proper name. Individuals have no essences. When the 
schoolmen talked of the essence of an individual, they did 
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not mean the properties ilnplied in its name, for the naines 
of individuals illlply no properties. They regarded as of the 
essence of an individual w hatcver was of the essence of the 
species in which they were accustomed to place that indiyi- 
dual; i. e. of the class to which it was luOSt fan1iliarly 
l.eferred, and to which, therefore, they conceived that it by 
nature belonged. 'rhus, because the proposition, l\Ian is a 
rational being, wa
 an e:s:sential proposition, they affinned 
the saIne thing of the proposition, Julius Cresar is a rational 
being. 'rhis followed very naturally if genera and species 
,vere to be considered as entities, distinct froln, but inhering 
in, the individuals COlllposing theln. If man was a substance 
inhering in each individual man, the essence of man (whatever 
that nlight Inean) was naturally supposed to accompany it; to 
inhere in John Thompson, and to fOrIn the common essence of 
Tholnpson and Julius Cæsar. It Iuight then be fairl)' said, that 
rationality, being of the essence of 
Ian, was of the essence 
also of Thonlpson. But if 
lan altogether be only the indi- 
yiduallnen and a nalllC be:stowed upon thCll1 in consequence 
of certain conunon properties, what becomes of John 
Thompson's essence? 
A fundamental error is seldom expelled from philosophy 
by a single victory. It retreats slowly, defends every inch of 
ground, and often retains a footing in some remote fastness 
after it has been driven from the open country. The essences 
of individuals were an unmeaning figment arising from a 
misapprehension of the essences of classes, yet even Locke, 
when he extirpated the parent error, could not shake himself 
free from that which was its fruit. He distinguished two sorts 
of essences, Real and N on1Ína1. His nominal essences were 
the essences of classes, explained nearly as we have now 
explained them. Nor is anything wanting to render the third 
book of Locke's Essay a nearly unexceptionable treatise on 
the connotation of names, except to free its language from the 
assumption of what are called Abstract Ideas, which unfortu- 
nately is involved in the phraseology, although not neces- 
sarily connected with the thoughts, contained in that inlmortal 
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Third Book.. But, besides nominal essences, he admitted 
real essences, or essences of individual objects, which he 
supposed to be the causes of the sensible Pl.operties of those 
objects. 'Ve know not (said he) what these are; (and this 
ackno\Yledgnlent rendered the fiction compal.atively inno- 
cuous;) but if 'we did, ,ve could, from them alone, demon- 
strate the sensible properties of the object, as the properties 
of the triangle are demonstl.ated froln the definition of the 
triangle. I shall have occasion to rcvert to this theory in 
treating of Demonstration, and of the conditions under which 
one pl.operty of a thing admits of being deIllonstrated froln 
another property. It is enough here to remark that accord- 
ing to this definition, the real essence of an object has, in 
the progress of physics, come to be conceived as nearlyequi- 
valent, in the case of bodies, to their corpuscular structure: 
what it is now supposed to meåll in the case of any other 
entities, I would not take upon lllyself to define. 



 4. An essential proposition, then, is one which is 
purely verbal; which asserts of a thing under a particular 
nanle, only what is asserted of it in the fact of caning it by 
that naUle; and which therefore either gives no information, 
or gives it respecting the nallIe, not the thing. Non-essential, 
or accidental propositions, on the contrary, lllay be called 
Real Propositions, in opposition to Verbal. They predicate 
of a thing, some fact not involved in the signification of the 
nallle by which the proposition speaks of it; some attribute 


'" The always acute and often profound author of An Outline of Sematology 
(l.\Ir. B. H. Smart) justly says, " Locke will be much more intelligible if, in 
the majority of places, we substitute' the knowledge of' for what he calls 'the 
idea of'" (p. 10). Among the many criticisms on Locke's use of the word 
Idea, this is the only one which, as it appears to me, precisely hits tbe mark; 
and I quote it for the additional reason that it precisely expresses the point of 
difference respecting the import of Propositions, between my view and what I 
have spoken of as the Conceptualist view of them. Where a Conceptualist 
says that a name or a proposition expresses our Idea of a thing, I should 
generally say (instead of our Idea) our Knowledge, or Belief, concerning the 
thing itself. 
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not connoted by that namc. Such are all propositions con- 
cerning things individually designated, and all general or 
particular propositions in which the predicate connotcs any 
attribute not connoted by the subject. L\ll these, if true, 
add to our knowledge: they convey infonnation, not already 
involved in the nalnes eInployed. 'Vhen I am told that an, 
or even that 80lne objects, which have oertain qualities, or 
which stand in certain relations, llave also certain other 
qualities, or stand in certain other relations, I learn fro III 
this propo
ition a new fact; a faot not included in U1Y know- 
ledge of the Ineallillg of the words, nor even of the existence 
of Things ans\vering to the signification of those ,vords. It 
is this class of propositions only which are in thcmselves 
instructive, or froIl1 which any instructive propositions can 
be inferred. 
Nothing has probably contributed nlore to the opinion so 
commonly prevalent of the futility of the 8('11001 logic, than 
the circtunstance that ahllost all the eXtunples used in the 
COlllmon school books to illustrate the doctrine of predica- 
tion and of the sy 1l0gislTI, consist of essential propositions. 
They were usually taken either fronl the branches or froln 
the nlain trunk of the Predicanlental Tree, which included 
nothing but ,,,hat was of the essence of the species: Om71e 
corpus est substantia, Omne animal est C01]JUS, Omnis homo est 
corpus, Onluis homo e,f;t animal, Omnis homo est rationalis, and 
so forth. It is far from ,vonderfnl that the syllogistic art 
should have been thought to be of no use in assisting correct 
reasoning, when almost the only propositions which, in the 
hands of its professed teachers, it was eInployed to prove, 
,yere such as everyone assented to without proof the moment 
he compl.ehended the meaning of the words; and stood 
exactly on a level, in point of evidence, with the prelnisses 
f roln which they were drawn. I have, therefore, throughout 
t11Ïs work, avoided the employment of essential propositions 
as exalnples, except where the nature of the principle to 
be illustrated specifically required then1. 



 5. 'V"ith l.espect to propositions which do convey in- 
VOL. I. 9 
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formation-,vhich assert sOII1ething of a Thing, under a name 
that does not already presuppose what is about to be asserted; 
there are two different aspects in \vhich these, or rather such 
of theln as al.e general propositions, may be considered: we 
lI1ay either look at them as portions of speculative truth, or 
as men10randa for practical use. According as we consider 
propositions in one or the other of these lights, their import 
may be conveniently expressed in one or in the othpr of two 
fonnulas. 
According to the fOIlnula which we have hitherto eUl- 
ployed, and which is best adapted to express the import of 
the proposition as a portion of our theoretical knowledge, 
An men are mortal, means that the attributes of man are 
always accolnpanied by the attribute mortality : No men are 
gods, means that the attributes of man are never aCC01l1- 
panied by the attributes, or at least never by aU the attributes, 
signified by the word god. But when the proposition is con- 
sidered as a memorandunl for practical use, we shall find a 
different lllode of expressing the same meaning better adapted 
to indicate the office which the proposition performs. The 
practical use of a proposition is, to apprise or remind us 
what we have to expect, in any individual case \vhich comes 
within the assertion contained in the proposition. In refer- 
ence to this purpose, the proposition, All men are nlorta], 
means that the attributes of man are evidence of, are a ma1.k 
of, mortality; an indication by which the presence of that 
attribute is nlade manifest. No men are gods, means that the 
attributes of man are a ma.rk or evidence that some or all of 
the attributes supposed to belong to a god are not there; that 
where the former are, we need not expect to find the latter. 
These two forms of expression are at bottom equivalent; 
but the one points the attention mOI.e directly to what a 
proposition means, the latter to the manner in which it is 
to be used. 
Now it is to be observed that Reasoning (the subject to 
which we are next to proceed) is a process into which pro- 
positions enter not as ultimate }.esults, but as means to 
the establishment of other propositions. \Ve Inay expect, 
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therefore, that the lnodc of exhibiting the ilnport of a general 
proposition which shows it in its application to practical use, 
will best express the function which propositions perfonn in 
Iteasoning. And accordinglf, in the theory of Reasoning, 
the lIlode of "iewing the subject which considers a Propo- 
sition as asserting that one fact or phenunlenon i
 a. filar/I, or 
evidence of another fact or phenolnenon, will h(' found ahnost 
indispensable. For the purposes of that Theory, the best 
lnode of defining the itnport of a proposition is not tho 
mode whieh shows nlost clearly wha.t it is in itself, but that 
which nlost distinctly "'5uggests the luanuC'r in which it Inay 
bo luade available for advancing frool it to other pro- 
positions. 
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OF THE NATURE OF CLASSIFICATION, AND THE FIVE 
PREDICABLES. 



 1. IN exall1Ïning into the nature of general propo- 
sitions, we have adverted much less than is usual with 
Logicians, to the ideas of a Class, and Classification; ideas 
,vhich, since the Realist doctrine of General Substances went 
out of vogue, have formed the basis of almost every attenJpt 
at a philosophical theory of general terllIS and general pro- 
positions. 'Ve bave considered general names as having a 
meaning, quite independently of their being the nallIes of 
classes. That circumstance is in truth accidental, it being 
who]]y ilnmaterial to the signification of the nallIe whether 
thel.e are many objects or only one to "hich it happens to 
be applicable, or whether there be any at all. God is as 
much a general term to the Christian or the Jew as to the 
Polytheist; and dragon, hippogri
 chimera, ll1ermaid, ghost, 
are as much so as if real objects existed, corresponding to 
those nanles. Every name the signification of which is con- 
stituted by attributes, is potentially a nallIe of an indefinite 
nUllIber of objects; but it needs not be actually the name of 
any; and if of any, it may be the name of only one. As 
soon as we employ a name to connote attributes, the things, 
be they more or fewer, which happen to possess those attri- 
butes, are constituted, ipso facto, a cla.ss. But in predicating 
the name we predicate only the attributes; and the fact of 
belonging to a class does not, in ordinary cases, COllIe into 
view at al1. 
Although, however, Predication does not presuppose 
Classification, and although the theory of N anles and of 
l>ropositions is not cleared up, but only enculnbered, by 
intruding the idea of classification into it, there is neverthe- 
less a cluse connexion between Classification and the em- 
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ploJIllent of Gencral N alnes. By every general name which 
,ve introduce, we create a class, if there be any things, real 
or iIuaginary, to cOlnpose it; that is, any l'hings correspond- 
ing to the signification of the name. Classes, therefore, 
11l0St1y owe their existence to generallunguage. 13ut general 
language, also, though that is 110t the Inost comlllon case, 
s0111ctimes owes its existence to classes. _\ general, which 
is as Hluch as to say a significant, name, is indeed lllOStly 
introduced because we have a signification to express by it; 
because we need a word by llleans of w hicb to predicate the 
attributes which it connotes. But it is also true that a nanle 
is sometimes introduced because we ha.ve found it convenient 
to create a class; because we have thought it usefuJ for the 
regulation of our lllental operations, that a certain group of 
objects should be thought uf together. A naturalist, for 
purposes connected with his particular science, sees reason 
to distribute the anilnal or yegetable creation into certain 
groups rather than into any others, and he requires a nallle 
to bind, as it were, each of his gruups together. It nlust 
not however be supposed that such nalnes, when introduced, 
differ in any respect, as to their Illode of signification, from 
other connotative nallICS. The classes which they denote are, 
as much as any other classes, constituted by certain COUlmon 
attributes, and their naines are significant of those attributes, 
and of nothing else. The names of Ouvier's classes and 
orders, Plantigrades, Digitigrades, &c., are as much the ex- 
pression of attributes as if those nalnes had preceded, instead 
of growing out of, his classification of anÏInals. The only 
peculiarity of the case is, that the convenience of classifica- 
tion was here the prilnary motiye for introducing the naines; 
wllile in other cases the nalne is introduced as a means of 
predication, and the forlllation of a class denoted by it is 
only an indirect consequence. 
The principles which ought to regulate Classification as 
a logical process subservient to the investigation of truth, 
cannot be discussed to any purpose until a much later stage 
of our inquiry. But, of classification as resulting froln, and 
implied in, the fact of elnploying general language, we can- 
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not forbear to treat }1ere, without leaving the theory of 
general names, and of their elllployment in predication, 
lnutilated and formless. 



 2. This portion of the theory of general language is 
the subject of ,vhat is termed the doctrine of the Predicables; 
a set of distinctions handed down froln A ristot1e, and his 
follower Porphyry, many of which have taken a finn root in 
scientific, and SOllle of them even in popular, phraseology. 
The predicables are a five-fold division of General Names, 
not grounded as usual on a difference in their Ineaning, that 
is, in the attribute which they connote, but on a difference in 
the kind of class which they denote. 'Ve lllay predicate of 
a thing five different varieties of class-name :- 
A genus of the thing (yÉVO!;). 
A species ("ZOO!;). 
A differentia (Ota9opà). 
A proprium (iOtóv). 
A n accidens (O'VJ1ßEß1]ICÓ!;). 


It is to be remarked of these distinctions, that they ex- 
press, not what the predicate is in its own meaning, but what 
]'elation it bears to the subject of which it happens on the 
particular occasion to be predicated. There are not some 
names which are exclusively genera, and others ,vhich are 
exclusively species, or differentiæ; but the same Ilalne is re- 
ferred to one or another Predicable, according to the subject 
of which it is predicated on the particular occasion. Animal, 
for instance, is a genus with respect to man, or John; a 
species with respect to Substance, or Being. Rectangular is 
one of tbe Differentiæ of a geometrical square; it is merely 
one of the Accidentia of the table at which I aUI "Titing. 
The words genus, species, &c., are therefore relative terms; 
· they are nalnes applied to certain predicates, to express the 
relation between them and some given subject: a relation 
grounded, as we shall see, not on 'what the predicate con- 
notes, but on the class which it denotes, and on the place 
which, in some given c1assification, that class occupies rela- 
tively to the particular subject. 
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 3. Of these fiyc naines, two, Genus and Species, are 
not only used by naturalists in a technical acceptation not 
precisely agreeing with their philosophicallHcalling, but have 
also acquired a popular acceptation, nluch 1110re general than 
either. In this popular sense any two classes, onc of which 
includes thc whole of the other and l11ore, llHl) be called a 
Genus and a Species. 
uch, for instance, are .Allilnal and 
l\lan; 
Ian and )Iathelnatician. ...\niIual is a genus; 
lan 
and Brute are its two species; or we Inay divide it into a 
greater number of species, as nlan, horse, dog, &c. Biped, 
or two-fvoted animal, lllay al
o be considered a genus, of 
,yhich luan and bird are two species. Taste is a genus, of 
which sweet taste, sour taste.. salt taste, &c. are 
pecies. 
Jrirtue is a genus; justice, prudence, courage, fortitude, ge- 
nerosity, &c. are its specics. 
The salllC class which is a genus with reference to the 
sub-classes or species included in it, 111ay be itself a species 
with reference to a more comprehensive, or, as it is often 
called, a superior, genus. .i\Ian is a species with reference 
to anilnal, but a genus with rcference to the species lllathe- 
matician. Aninlal is a genus, divided into two bpecies, nlan 
and brute; but allilHal is also a species, which, with another 
species, vegetable, luakes up the genus, organized being. 
Biped is a genus with reference to man and bird, but a 
species with respect to the superior genus, aninlal. 1'aste is 
a genus divided into species, but also a species of the genus 
sensation. '
irtue, a genus with reference to justice, tem- 
perance, &c., is one of the species of the genus, mental 
quality. 
In this popular sense the words Genus and Species have 
passed into common discourse. Aud it should be observed 
that, in ordinary parlance, not the name of the class, but the 
class itself, is said to be the genns or species; not, of course, 
the class in the sense of each individual of that class, but the 
individuals collectively, considered as an aggregate whole; 
the name by which the class is designated being then called 
not the genus or species, but the generic or specific naUle. 
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And this is an adn1Ïssible form of expression; nor is it of 
any importance which of the two modes of speaking we 
adopt, provided the rest of our language is consistent with it; 
but if we can the class itself the genus, we lnust not talk of 
predicating the genus. 'Ve predicate of man the name 
mortal; and by predicating the natlle, ,ve lllay be said, in an 
intelligible sense, to predicate what the name expresses, the 
attribute lllortality; but in no allowable sense of the word 
predication do we predicate of man the class mortal. 'Ve 
predicate of him the fact of belonging to the class. 
By the Aristotelian logicians, the terms genus and species 
were used in a lllore restricted sense. They did not adn1Ít 
every class ,vhich could be divided into other classes to be a 
genus, or every class which could be included in a larger 
class to be a species. Animal was by thenl considered a 
genus; and nlan and brute co-ordinate species under that 
genus: biped would not have been admitted to be a genus 
,,'ith reference to man, but a propriurn or accidens only. It 
was requisite, according to their theory, that genus and 
species should be of the essence of the subject. Animal ,vas 
of the essence of Inal1; hiped was not. And in every classifi- 
cation they considered some one class as the lo,vest or infima 
species. l\lan, for instance, was a lowest species. Any 
further divisions into which the class might be capable of 
being broken down, as lllan into white, black, and red man, 
or into priest and laynlan, they did not admit to be species. 
It has been seen, however, in the preceding chapter, that 
tbe distinction between the essence of a class, and tbe attri- 
butes or properties which are not of its essence-a distinction 
,yhich has given occasion to so llluch abstruse speculation, 
and to which so mJTsterious a character was formerly, and by 
many writers is still, attac11ed,-anlounts to nothing more 
than the difference between those attributes of the class which 
are, and those which are not, involved in the signification of 
the class-name. As applied to individuals, the word Essence, 
"Te found, has no nleaning, except in connexion with the ex- 
ploded tenets of the Realists; and what the sChoo]ulen 
chose to call the essence of an individual, 'was simply the 
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essence of the class to which that individual was 1110St fauli- 
liarl y referred. 
Is there no difference, then, save this merely verbal one, 
bctween the classes which the schoohnen adluitted to be 
genera or species, and those to which they refused the title? 
Is it an error to regard some of the differences which exist 
alllong objects as differences 'in lând (gencre or ."pecie), and 
others only as diflerences in the accidents? 'Vere the school- 
BleIl right or wrong in gi \"ing to some of the classes into 
which things luay ùe divided, the name of lânds, and consi- 
dering others as secondary divisions, grounded on differences 
of a comparatively superficial nature? Exalnination will 
show that the Aristotelians did mean sOlnething by this dis- 
tinction, and somethiug ilnportant; but which, being but 
indistinctly conceived, was inadequately expressed by tlle 
phraseology of essences, and by the various other nlodes of 
speech to which they had recourse. 



 4. It is a fUlldalllcntal principle in logic, that the 
power of framing classes is unlimited, as long as there is 
any (even the slnallest) difference to found a distinct.ion 
upon. Take any attribute whatever, and if SOlne things have 
it, and others have not, we may ground on the attribute a 
division of all things into two classes; and we actually do so, 
the 11loment we create a name which connotes the attribute. 
The nUlnber of possible classes, therefore, is boundless; and 
there are as many actual classes (either of real or of ima- 
ginary things) as there are of general nalnes, positive and 
negative together. 
But if we contelnplate anyone of the classes so formed, 
such as the class animal or plant, or the class sulphur or 
phosphorus, or the class white or red, and consider in what 
particulars the individuals included in the class differ fronl 
those which do not come within it, we find a very remarkable 
di versity in this respect between some classes and others. 
There are some classes, the things contained in which differ 
from other things only in certain particulars which Inay be 
nUlnbered; while others differ in more than can be num- 
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bered, more even than we need ever expect to know. SOine 
classes have little or nothing in conlnlon to characterise then1 
by, except precisely what is connoted by the nalne: white 
things, for exanlple, are not distinguished by any COlnmon 
properties, except whiteness; or if they are, it is only by 
such as are in SOine way dependent on, or connected with, 
,vhiteness. But a hundred generations bave not exhausted 
the COOlmon properties of animals or of plants, of sulphur or 
of phosphorus; nor do we suppose thenl to be exhaustible, 
but proceed to new observations and experilnents, in the full 
confidence of discovering new properties 'which were by no 
Ineans implied in those we previously kne,v. \Vhile, if any 
one ,vere to propose for investigation the COUlmon properties 
of all things which are of the same colour, the saIne shape, 
or the same specific gravity, the absurdity would be palpable. 
'Ve have no ground to believe that any snch COlnmon pro- 
perties exist, except such as nlay be shown to be involved in 
the supposition itself, or to be derivable from it by sonle law 
of causation. It appears, therefore, that the properties, on 
,vhich we ground our classes, sometÍInes exhaust all that the 
class has in COlnmon, or contain it all by some IIlode of 
implication; but in other instances we make a selection of a 
few properties from among not only a greater number, but a 
number inexhaustible by us, and to which as we kno,v no 
bounds, they may, so far as we are concerned, be regarded 
as infinite. 
There is no Ï1npropriety in saying that of these two 
classifications, the one answers to a much lllore radical dis- 
tinction in the things themselves, than the other does. And 
if anyone even chooses to say that the one classification is 
made by nature, the other by us for our convenience, he ,,,ill 
be right; provided he means no more than this: \Vhere a 
certain appal"ent difference between things (although perhaps 
in itself of little moment) answers to ,ve know not what 
nlllnber of other differences, pervading not only their known 
properties but properties yet undiscovered, it is not optional 
but Ï1nperative to recognise this difference as the foundation 
of a specific distinction: while, on the contrary, differences 
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that are lnerely finite anù determinate, like tho
e designated 
by the w.ord:, white, black, or red, Juay be disregarded if the 
purpose for which the clas
ification is IIIa,de dOCb not require 
attention to tbose particular propcrties. The differences, 
however, are luade by nature, in both cases; whUe the recog- 
nition of tho
e differences as grounds of classification and of 
nanling, is, equally in both cases, the act of luan: only in 
the one case, the ends of language and of classification would 
be subverted if no notice were taken of the difference, while 
in the other case, the- necc
sity of taking notice of it depends 
on the importance or unilnportance of thp particular qualities 
in which the difference happens to consist. 
Kow, these c1asses, distinguished by unknown lllultitudes 
of properties, and not solely by a few detenninate ones, are 
the only classes which, by dIe Aristotelian logicians, were 
considered as genera or species. Differences which extended 
only to a certain property or properties, and there ter- 
minated, they considered as differences only in the accid(''Jlts 
of things; but where any class dif1cred from other things by 
an infinite series of differences, known and unknown, they 
considered the distinction as one of /lind, and spoke of it as 
being an essential difference, which is also onc of the usual 
Ineanings of that vague expression at the present day. 
Conceiving the schoohnen to have been justified in dra,v- 
ing a broad line of separation between these two kinds of 
classes and of class-distinctions, I shall not only retain the 
di vision itself, but continue to express it in their language. 
According to that language, the proximate (or lowest) l{ind 
to which any individual is referrible, is called its species. 
Confornlably to this, Sir Isaac Ne,vton would be said to be 
of the species nlan. There are indeed numerous sub-classes 
included in the class man, to which Newton also belongs; 
as, for exan)ple, Christian, and Englishlnan, and l\lathelna- 
tician. But these, though distinct cJasses, are not, in our 
sense of the tenn, distinct I{inds of men. A Christian, for 
example, differs from other human beings; but he differs 
only in the attribute which the word expresses, namely, 
belief in Christianity, and whatever else that ilDplies, either 
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as involyed in the fact itself, or connected 'Iith it through 
some law of cause and effect. "\Ve should never think of 
inquiring what properties, unconnected "Tith Christianity 
either as cause or effect, are common to all Christians and 
peculiar to them; whi1e in regard to all l\fen, physiolo- 
gists aloe perpetually carrying on such an inquiry; nor is 
the answer ever likely to be completed. l\1:an, there- 
fore, we may call a species; Christian, or Mat11ematician, 
,ve cannot. 
Note here, that it is by no means intended to imply that 
there may not be different Kinds, or logical species, of man. 
'The various races and temperaments, the two sexes, and 
even the various ages, may be differences of kind, within.ouf 
meaning of the term. I do not say that they are so. For 
in the progress of physiology it may almost be said to be 
made out, that the differences which really exist between 
different races, sexes, &c., follow as consequences, under 
laws of nature, from a small number of primary differences 
,vhich can be precisely determined, and ,vhich, as the phrase 
is, account for all the rest. If this be so, these are not dis- 
tinctions in kind; no more than Christian, Jew, Mussuhnan, 
and Pagan, a difference which also carries many conse- 
quences along with it. And in this way classes are often 
Inistaken for real kinds, which are afterwards proved not to 
be so. But if it turned out, that the differences were not 
capable of being thus accounted for, then Caucasian, 1\1:on- 
golian, Negro, &c., would be really different Kinds of human 
beings, and entitled to be ranked as species by the logician; 
though not by the naturalist. For (as already noticed) the 
word species is used in a very different signification in logic 
and in natural history. By the naturalist, organized beings 
are never said to be of different species, if it is supposed 
that they could possibly bave descended from the same 
stock. That, however, is a sense artificially given to the 
,vord, for the technical purposes of a particular science. To 
the logician, if a negro and a white man differ in the same 
n1anner (howeyer less in degree) as a horse and a camel do, 
that is, if their differences are inexhaustible, and not rcfer- 
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rible to any cOlnlnon cause, they are" different species, whether 
they are desc('nded froln cOlnlnon ancestors or not" But if 
their differences can all be traced to climate and habits, or 
to SOIne one special difference in structure, they are not, ill 
the logician's view, specifically distinct. 
'Yhen the iTýi.rna specie,
, or proxiulate l{ind, to which 
an individual belongs, has been ascertained, the properties 
common to that I{ind include nece
sarily the whole of the 
COll1l110n properties of every other real Kind to which the 
individual can be referrible. Let the individual, for exaulplc, 
be Socrates, and the proxÌInate I
ind, 1uan. 
\nÌInal, or 
living creature, is also a real l{ind, and includes Socrates; 
but since it likewise includes man, or in other words, since 
all n1en are anÎ1nals, the properties com1110n to anÏlnals forlIl 
a portion of the cOlnmon properties of the sub-class, man: 
and if there he any class which includes Socrates without 
including man, that class is not a reall{'ind. Let the class, 
for example, bejlat-nosed; that being a class which includes 
Socrates, without including all tuen. To detern1Íne whether 
it is a real I
ind, we nlust ask ourselves this question: Have 
all flat-nosed anin1als, in addition to whatever is ÍInplied in 
their flat noses, any cOlnmon properties, other than those 
,vhich are COlnmon to all animals whateyer? If they had; 
if a flat nose were a mark or index to an indefinite number 
of other peculiarities, not deducible froln the former by any 
ascertainable law; then out of the class man we Inight cut 
another class, flat-nosed nlan, which, according to our defi- 
nition, would be a Kind. But if we could do this, Inan 
would not be, as it was assulned to be, the proximate Kind. 
Therefore, the properties of the proximate Kind do conlpre- 
hend those (whether known or unknown) of all other Kinds 
to which the individual belongs; which 'vas the point we 
undertook to prove. And hence, every other Kind which is 
predicable of the individual, will be to the proximate Kind 
in the I"elation of a genus, according to even the popular 
acceptation of the tenus genus and species; that is, it will, 
be a larger class, including it and more. 
"T e are now able to fix the logical meaning of these 
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tenns. Every class which is a rea] l{ind, that is, which is 
distinguished froIn aU other classes by an indeterminate mul- 
titude of properties not derivable from one another, is either 
a genus or a species. A Kind which is not divisible into 
other Kinds, cannot be a genus, because it has no species 
under it; but it is itself a species, both with reference to the 
individuals below and to the genera above, (Species Prædi- 
cabilis and Species Subjicibilis.) But every Kind ,vhich 
adnlits of division into l.eal Kinds (as animal into quadruped, 
bird, &c., or quadruped into various species of quadrupeds) is a 
genus to all below it, a species to aU genera in which it is 
itself included. And here we Inay close this part of the 
discussion, and pass to the three remaining predicables, 
Differentia, Proprium, and Accidens. 



 5. To begin with Differentia. This word is correlative 
with the words genus and species, and as all admit, it signi- 
fies the attribute which distinguishes a given species fron) 
every other species of the same genus. This is so far clear: 
but we may stiU ask, which of the distinguishing attributes 
it signifies. For we have seen that every Kind (and a species 
nlllst be a l{ind) is distinguished fronl other l{inds not by 
anyone attribute, but by an indefinite nUlnber. J\ian, for 
instance, is a species of the genus animal; Rational (or 
rationality, for it is of no consequence whetherwe use the con- 
crete or the abstract form) is generally assigned by logicians 
as the Differentia; and doubtless this attribute serves the 
purpose of distinction: but it has also been rernarked of 
man, that he is a cooking aninlal; the only aninlal that 
dresses its food. This, therefore, is another of the attributes 
by which the species man is distinguished froln other species 
of the saIne genus: would this attribute serve equally weU 
for a differentia? The .Aristotelians say No; having laid it 
down that the differentia must, like the genus and species, 
be of the essence of the subject. 
And here we lose even that vestige of a nleaning grounded 
in the nature of the things thenIselves, which Inay be sup- 
posed to be attached to the word essence when it is said that 
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genus and spe('ies Inust be of the essence of the thing. Then-' 
can be no doubt that when tbe schoohnen talked of the es- 
sences of things as opposed to their accidents, they haù con- 
fusedly in view the distinction between differences of kind, 
and the differences which arf' not of kind; they Ulcant to 
intiulate that genera and species UIUSt be I{inds. Their 
notion of the essence of a thing was a vague notion of a 
s01l1f'thing which IHakcs it what it is, i. e., which ulakes it 
the K.ind of thing that it is-which causes it to have all that 
variety of properties wl1Ïch distinguish its Kind. But when 
the Iuatter calllC to be looked at n10re closely, nobody could 
discover what caused the thing to have an those properties, 
nor even that there was anything which caused it to have 
then1. Logicians, however, not liking to a(hnit this, and 
being unable to detcct what 11lade the thing to be ,vhat it 
was, satisficd thenlselves with what nlade it to be what it was 
called. Of the innu111erable properties, kno,,'n and unknown, 
that are COlnnlon to the class lnan, a portion only, and of 
course a very slnall portion, are connoted by its n:une; these 
few, howevf'r, ,,'ill naturally have been thus distinguished 
froln the rest either for their greater obviousness, or for 
greater supposed importance. These properties, then, which 
were connoted by the name, logicians seized upon, and called 
them the essence of the species; and not stopping there, 
they affinned them, in the case of the infima species, to be the 
essence of the individual too; for it was their maxim, that 
the species contained the "whole essence" of thc thing. 
l\Ietaphysics, that fertile field of delusion propagated by 
language, does not afford a more signal instance of such 
delusion. On this account it was that rationality, being 
connoted by the name man, was alJo,ved to be a differentia 
of the ('lass; but the peculiarity of cooking their food, not 
being connoted, was relegated to the class of accidental 
properties. 
The distinction, therefore, between Differentia, Proprium, 
and Accidens, is not founded in the nature of things, but in 
the connotation of nan1es; and we must seek it there, if we 
wish to find what it is. 
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From the fact that tlle genus includes the species, in 
other words denotes more than the species, or is predicable 
of a greater number of individuals, it follows that the species 
must connote more than the genus. It must connote aU the 
attributes which the genus connotes, or there would be 
nothing to prevent it from denoting individuals not included 
in the genus. And it must connote something besides, 
otherwise it would include the whole genus. Animal de- 
notes all the individuals denoted by nlan, and many more. 

Ian, therefore, must connote an that animal connotes, 
otherwise there n1Íght be men who are not animals; and it 
Inust connote something lnore than anÏlnal connotes, other- 
wise all animals would be men. This surplus of conno- 
tation-this which the species connotes over and above the 
connotation of the genus-is the Differentia, or specific dif- 
ference; or, to state the same proposition in other ,vords, 
the Differentia is that which must be added to the connO- 
tation of the genus, to complete the connotation of the 
specIes. 
The ,yord man, for instance, exclusively of what it con- 
notes in cOlnmon with animal, also connotes rationality, and 
at least some approxilnation to that external form, which \ve 
all know, but which, as 've have no nalne for it considered 
in itself, ,ve are content to call the human. The differentia, 
or specific difference, therefore, of m an, as referred to the 
genus anÍ1nal, is that outward form and the possession of 
reason. The Aristotelians said, the possession of reason, 
without the outward form. But if they adhered to this, they 
,vould have been obliged to call the Houyhnhms men. The 
question never arose, and they were never ca1led upon to 
decide how such a case would have affected their notion of 
essentiality. flowever this may be, they were satisfied with 
taking such a portion of the differentia as sufficed to dis- 
tinguish the species from all other existing things, although 
by so doing they might not exhaust the connotation of the 
name. 

 6. And here, to prevent the notion of differentia from 
being restricted within too narrow lilnits, it is I)ecessary 
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to rCIHark, that a species, e\"en as referred to the same 
genus, will not always have the same differentia, but a 
different one, according to the principle and purpose which 
preside over the particular classification. For example, 
a naturalist surV'eys the various kinds of animals, and looks 
out for the classification of them 1110st in accordance with 
the ordl'r in which, for zoological purposes, he thinks it 
d
sirable that our ideas should arrange theluselves. 'Vith 
this view he finds it advisable that one of his fundalneutal 
divisions should be into wann-blooded and cold-blooded 
anilnals; or into aninlals which breathe with lungs and those 
which breathe ,vith gills; or into carnivorous, and frugivorous 
or graminiyorous; or into those which walk on the flat part 
and those which walk 011 the extrelnity of the foot, a ùis- 
tinction on which sonle of Cuvier's families are founded. 
In doing this, the naturalist creates so many new classes, 
which are hy no Ineans those to which the individual animal 
is familiarly and spontaneously referred; nor should we ever 
think of assigning to them so prolninent a position in our 
arrangement of the animal kingdoln, unless for a precon- 
ceived purpose of scientific convenience. And to the liberty 
of doing this there is no limit. In the examples we have 
given, most of the classes are real Kinds, since each of the 
peculiarities is an index to a multitude of properties, belong- 
ing to the class which it characterizes: but even if the case 
".ere otherwise-if the other properties of those classes could 
all be derived, by any process known to us, from the one 
peculiarity on which the class is founded - even then, if 
those derivative properties were of prirnary importance for the 
purposes of the naturalist, he would be warranted in founding 
his prÏ1nary divisions on them. 
If, ho,,'e\"er, practical convenience is a sufficient warrant 
for making the main demarcations in our arrangelnent of 
objects run in lines not coinciding with any distinction of 
Kind, and so creating genera and species in the popular 
sense which are not genera or species in the rigorous sense 
at all; à fortiori n1u8t we be warranted, when our genera 
and species are real genera and species, in marking the dis- 
VOL. I. 10 
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tinction between theln by those of their properties which 
considerations of practical convenience most strongly recom- 
Inelld. If we cut a species out of a given genus-the species 
man, for instance, out of the genus animal-with an intention 
on our part that the peculiarity by which we are to be 
guided in the application of the nalne man should be 
l.ationality, then rationality is the differentia of the specie
 
man. Suppose, hO"Tever, that, being natura lists, ,ve, for the 
purposes of our particular study, cut out of the genus animal 
the sanle species n1an, but with an intention that the dis- 
tinction between luan and all other species of animal should 
be, not rationality, but the possession of "four incisors in 
each jaw, tusks solitary, and erect posture." It is evident 
that the word Ulan, wIlen used by us as naturalists, no longer 
connotes rationality, but connotes the three other properties 
specified; for that which we have expressly in view when 
,,'e impose a natne, assuredly forms part of the meaning of 
that natne. 'Ve nlay, therefore, lay it dow.n as a Inaxim, 
that wherever there is a Genus, and a Species marked out 
fronl that genus by all assignable differentia, the nan1e of 
the species must be connotative, and 11ll1st connote the 
differentia; but the connotation may be special-not in- 
'Tol ved in the signification of tIle tenn as ordinarily used, but 
given to it when enlployed as a tenl1 of art or science. The 
'YOJ'd l\lan, in commOl1 nse, connotes rationality and a cer- 
tain form, but does not connote the nlunber or character of 
the teeth: in the Linnæan systeln it connotes the number of 
incisor and canine teeth, but does not connote rationality 
nor any pal.ticular form. The word man has, therefore, two 
different lneanings; a1though not cOl1llJ1only considered as 
ambiguous, because it happens in both cases to denote the 
same indi,-idual objects. But a case is conceivable in which 
the alubiguity would beC0l11e evident: we have only to 
Ï1nagÍne that SOlnc new kind of anilnal were discovered, 
having Linnæus's three characteristics of hun1anity, but not 
rational, or not of the hUlnan form. In ordinary parlance 
these anilnals would not be called tnen; but in natural his- 
tory they Inust still be caned so by those, if any there be, 
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who adhere to the Linnæan classi fication; and the question 
,,'ould arise, whether the ,,'ord should continue to be uRcd in 
t,YO senses, or the classification 1e givcn up, and the t.echni- 
cal sense of th(\ tenn be abandoned along ,yith it. 
'V ords not otherwise cOllnot'ttiyc Inay, in the lnode just 
adverted to, acquire a special or technical connotation. l'hus 
the word whiteness, as 'YC have so often reluarl\:ed, connotes 
nothing; it tuerely denotes the attribute corresponding to a 
certain sensation: but if we are Inaking a classification of 
colours, and desire to justify, or even n1erely to point ont, 
thf\ particulal" place assigned to whiteness in our arrange- 
luent, we may definc it "the colour produced by the lllixtllre 
of all t1le sitnple rays;" and this fact, though hy no tneans 
Ï1nplicd in the n1caning of the wOl"d whiteness as ordinariI} 
used, but only known by subsequent scientific investigation, 
is part of its meaning in the particular essay or treatise, and 
becomes the differentia of the species.. 
The differentia, therefore, of a species, lnay be defined 
to he, that part of the connotation of the specific name, 
,,,hether ordinary, or special and technical, wl1Ïeh distin- 
guishes the species in question frotn an other species of the 
genus to which on the particular occasion ,ve are r(\fer- 
ring it. 



 7. IIaving disposed of Genus, Species, and Diffcrel1. 
tia, ,ve shall not find lnuch difficulty ill attaining a clear 
conception of the distinction between the other two predi- 
cables, as ,veIl as between them and the first three. 
In the .Aristotelian p1Jraseology, Genns and Differentia 
are of the essence of the subject; by wllich, as we have seen, 
is really meant that the properties signified by the genus 
and those signified by the differentia, fornl part of th(' con- 
notation of the nanle denoting the species. Proprinul and 


'" If we allow a differentia to what is not really a species. For the dis- 
tinction of Kinds, in the sense explained by us, not being in any way appli- 
cable to attributes, it of course follows that although attributes may be put into 
classes, those classes can be admitted to be genera or species only by conrtf'sy. 
10-2 
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Accidens, on the other hand, fonn no part of the essence, 
but are predicated of the species only a ccz"dentally. Both 
are Accidents, in the wider sense in ,vhich the accidents of 
a thing are opposed to its essence; though, in the doctrine 
of the Predicables, Accidens is used for one sort of accident 
only, Proprium being another sort. Propriu1l1, continue the 
schoolmen, is predicated accidentally, indeed, but necessarily; 
or, as they further explain it, signifies an attribute which is 
not indeed part of the esseBce, but which flows fronl, or is a 
consequence of, the essence, and is, therefore, inseparably 
attached to the species; e. g. the various properties of a 
triangle, ,vhich, though no part of its definition, must neces- 
sarily be possessed by whatever COUles under that definition. 
Accidens, on the contrary, has no connexion ,vhatever with 
the essence, but may come and go, and the species still 
relnain what it was before. If a species could exist without its 
Propria, it must be capable of existing without that on which 
its Propria are necessarily consequent, and therefore without 
its essence, without that which constitutes it a species. But 
an .Accidens, ,,,hether separable or inseparable frolll the 
species in actual experience, may be supposed separated, 
without the neces
ity of supposing any other alteration; or 
at least, without supposing any of the essential properties of 
the species to be altered, since with them an Accidens has 
no conneXlon. 
A Proprium, therefore, of the species, may be defined, 
any attribute which belongs to all the individuals included 
in. the species, and which, although not connoted by the 
specific name, (either ordinarily if the classification we are 
considering be for ordinary purposes, or specially if it be for 
a special purpose,) yet follows from some attribute which the 
nalne either ordinarily or spe(>ially connotes. 
One attribute luay follow froln another in two ways; and 
there are consequently two kinds of Propriu1l1. It may 
follow as a conclusion follows premisses, or it may follow as 
an effect follows a cause. Thus, the attribute of having the 
opposite sides equal, which is not one of those connoted by 
the word Parallelograln, nevertheless follows from those con- 
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lloted hy it, }}êllHely, frol11 ha.ving the opposite Rides straight 
lines and parallel, and the nUlnbcr of sides four. The attri- 
bute, therefore, of having the opposite sides equal, is a Pro- 
priun1 of the class pitrallelogral11 ; and a })ropriuln of the 
first kind, ,,,hich follows ii.om the connoted attributes by way 
of demonstration. The attribute of being capable of under- 
standillg language, is a Proprium of the species nlan, since, 
without being connoted by the word, it follows from an 
attribute which the word does connote, viz. froln the attribute 
of rationality. But this is a Proprium of the second kind, .. 
which follows by way of cau8ation. IIow it is that one pro- 
perty of a thing follows, or can be inferred, from another; 
under what conditions this is possible, and what is the exact 
nlcaning of the phrase; are among tIle questions which will 
occupy us in the two succeeding Books. ...\t present it needs 
only be said, that whether a Proprium follows by demonstra- 
tion or by causation, it follo\vs necessarily; that is to say, it 
cannot hut foHow, consistently with sonle law which we regard 
as a part of the constitution either of our thinking faculty or 
of the universe. 



 8. Under the remaining predicable, Accidens, are in- 
cluded aU attributes of a thing ,,'hich are neither involved in 
the signification of the name, (whether ordinarily or as a 
term of art,) nor have, so far as we know, any necessary 
connexion with attributes which are so involved. They are 
commonly divided into Separable and Inseparable Accidents. 
Inseparable accidents are those which-although we know of 
no connexion between them and the attributes constitutive of 
the species, and although, therefore, so far as ,,'e are aware, 
they might be absent without Inaking the name inapplicable 
and the species a different species - are yet never in fact 
known to be absent. A concise mode of expressing the 
saIne meaning is, that inseparable accidents are properties 
which are universal to the species, but not necessary to it. 
Thus, blackness is an attribute of a Cl'OW, and, as far as we 
know, a universal one. But if we were to discover a race of 
wl1Ïte birds, in other respects resembling crows, we should 
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not say, These are not cro,,'s; we should say, These are 
white crows. Cro,,', therefore, does not connote blackness; 
nor, froln any of the attributes which it does connote, whether 
as a word in popular use or as a ternI of art, could blackness 
be inferred. Not only, therefore, can we conceive a ,vhite 
cro'w, but we know of no reason why such an animal should 
not exist. Since, 110wever, none but black crows are known 
to exist, blackness, in the present state of our knowledge, 
ranks as an accident, but an inseparable accident, of the 
. speCIes crow. 
Separable Accidents are those ,yhich are found, in point 
of fact, to be sometimes absent from the species; which are 
not only not necessary, but 110t even universal. They arc 
such as do not belong' to eyery individual of the species, but 
only to some individuals; or if to all, not at all times. Thus 
the colour of an European is one of the separable accidents 
of the species man, because it is not an attribute of all 
lnunan creatures. Being born, is also (speaking in the 
logical sense) a separable accident of the species man, be- 
cause, although an attribute of all hlunan beings, it is so only 
at onc IJarticular time
 A fortiori those attributes which 
are not constant evcn in the same individual, as, to be in onc 
or in another place, to be hot or cold, sitting or walking, 
HUlst be ranked as separable accidents. 
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 1. OXE llceCSstu.y part of the thco}) of 
alllcs and of 
Propositions rClnains to be treated of ill this vlaeo: the theol) 
of Definitions. ...\s bcing the 11108t iUlportullt of the class of 
propo
:;itions which we hase characterized as purely ycrbal, they 
have ab.ead}' received sonle notice in the chapter preceding 
the last. tiut their fuller treatulent wat:) at that tinle post- 
pOllcd, becausc definition is so closely connected with clas
:;i- 
licatiou, that, until the nature of the latter prucc/:)s is in SOlnc 
11lcasure understood, the fonncr cannot be di
cussed to Inuch 
I) Ul] Jose. 
'Ihe simplest and lnost correct notion ûf it. Definition i
, 
a proposition declaratory of the llleaning of a word; nallle1y, 
either the ll1eanillg which it bears in COlllUlon acceptation, or 
that which the speakcr or writer, for the particular purpose
 
of his discourse, intends to annex to it. 
The definition of a word bcing the proposition which 
enullciates its lneallillg, words which have no Ineaning arc 
unsusceptible of definition. Proper nalnes, therefore, callnot 
be defined. A proper nalnc being a luere Iuark put upon all 
individual, and of which it is the characteristic property to be 
destitute of llleaniug, its meaning cannot of course be de- 
clared; though we Iuay indicate b} language, as we 11light 
indicate/:)tilllnore conveniently by pointing with the finger, 
upon what individual that particular mark has been, or is 
intended to he, put. It is no definition of " JolIn Tholnson" 
to say he is "the son of Genera] 'l-'holnsoll ;" for thc nallle 
John Tholnson does not express this. K either is it any 
definitioll of "J oh11 'l'homson" to say he is " the llULl1 now 
crossing the street." 'fhcse propositions luay serve to llHtke 
known who is the I>articular Ina.ll to WhOlll the nallIe belongs; 
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but that may be done still Dlore unalnùiguously by pointing 
to him, which, however, has not usually 1een esteemed one 
of the modes of definition. 
I n the case of connotative names, the meaning, as has 
heen so often observed, is the connotation; and the defini- 
tion of a connotative name, is the proposition which declares 
its connotation. This may be done either directly or in- 
òirectly. The direct 1node ,vould be by a proposition in this 
form: "l\Ian" (or whatsover the word may be) "is a name 
connoting such ßnd such attributes," or" is a name which, 
when predicated of anything, signifies the possession of such 
and such attributes by that thing." Or thus: Man is every- 
thing which possesses such and such attributes: Man is 
everything wl1Ïch possesses corporeity, organization, life, 
rationality, and certain peculiarities of external form. 
This form of definition is the most precise and least 
equivocal of any; but it is not brief enough, and is besides 
too technical and pedantic for common discourse. The 
more usual mode of declaring the connotation of a name, is 
to predicate of it another name or names of known signifi- 
cation, which connote the same aggregation of attributes. 
This may be done either by predicating of the name in- 
tended to be defined, another connotative name exactly 
synonymous, as, "Man is a human being," which is not 
commonly accounted a definition at all; or by predicating 
two or more connotative names, which make up among them 
tIle whole connotation of the name to be defined. In this 
last case, again, we may either compose our definition of as 
many connotative names as there are attributes, each attri- 
bute being connoted by one; as, Man is a corporeal, organ- 
ized, animated, rational being, shaped so and so; or we may 
en1ploy names ,vhich connote several of the attributes at 
once, as, l\fan is a rational animal, shaped so and so. 
The definition of a name, according to this view of it, is 
t.he sum total of all the essential propositions which can be 
framed with that name for their subject. All propositions 
the truth of which is implied in the name, all those which 
'we are made aware of by merely hearing the name, are in- 
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eluded in the definition, if cOluplcte, and 11lay be c\'ol vcd 
from it without the aid of any other prcInisscs; whether the 
definition expresses them in two or tIuct.' words, or in a 
larger number. It is, therefore, not without reason that 
Condillac and other writers have affinncd a de1inition to be 
an analysis. To resolve any complex whole into the 
elernents of wl1Ïch it is cOlnpounded, is thc mcaning of 
analysis; and this we rIo when wc replace one ,yord which 
connotes a set of attributes collectively, by two or more 
which connote the samc attributes singly, or in smaller 
groups. 



 2. From this, however, thc question naturally arises, 
in what lnanner are we to define a nanle which connotes 
only a single attribute? for instance, " white," which con- 
notes nothing but whiteness; "rational," which connotes 
nothing but the possession of reason. It might seCID that 
the meaning of such names could only be declared in two 
ways; by a synonymous term, if any such can be found; 
or in the direct way already alluded to: ""Vhite is a naUlC 
connoting the attribute whiteness." Let us see, how.ever, 
whether the analysis of the meaning of the name, that is, 
the breaking down of that meaning into several parts, admits 
of being carried farther. "Vithout at present deciding this 
question as to the 'word white, it is obvious that in the case 
of rational some further explanation may be given of its 
meaning than is contained in the proposition, "Rational is 
that which possesses the attribute of reason;" since the 
attribute reason itself admits of being defined. And here 
we must turn our attention to the definitions of attributes, 
or rather of the names of attributes, that is, of abstract 
names. 
In regard to such names of attributes as are connotative, 
and express attributes of those attributes, there is no diffi- 
culty: like other connotative names, they are defined by 
declaring their connotation. Thus, the word fault may be 
defined, "a quality productive of evil or inconvenience." 
Sometimes, again, the attribute to be defined is not one 
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attribute, but an union of several: we have only, therefore, 
to put togethel' the narHes of aU the attributes taken sepa- 
rately, aud we obtain the definition of the naIllc ,vhich 
belongs to thel11 all taken together; a definition which will 
correspond exactly to that of the corresponding concrete 
name. For, as we define a concrete nalne by enulnerating 
the attributes which it connotes, and as the attributes COI1- 
noted by a concrete name form the entire signification of the 
corresponding abstract one, the same enulneration will servc 
for the definition of both. Thus, if the definition of a human 
being be this, "a being, corporeal, anin1ated, rational, and 
shaped so and so," the definition of hU17zanity will be, corpo- 
reity and animal life, c0111bined with rationality, and with 
such and such a shape. 
'Vhen, on the other hand, the abstract name does not 
express a complication of attributes, but a single attribute, 
we lnust reIn ember that every attribute is grounded on SOl11C 
fact or phenomenon, from which, and ,vhich alone, it derives 
its meaning. To that fact or phenolnenon, called in a fonner 
chapter the foundation of the attribute, we must, therefore, 
have recourse for its definition. Now, the foundation of the 
attribute lnay be a phenolnenon of any degree of complexity, 
consisting of Inany different parts, either coexistent or in 
succession. To obtain a definition of the attribute, ,ye must 
analyse the phenomenon into these parts. Eloquence, for 
exan1ple, is the nanle of one attribute only; but this attri- 
bute is grounded on external effects of a cOlnplicated nature, 
Howing from acts of the person to ,,,hol11 we ascribe the 
attl"ibute; and by resoh'ing this phenolnenon of causation 
into its two parts, the cause and the effect, we obtain a 
definition of eloquence, viz., the power of influencing the 
feelings by speech or writing. 
A name, therefore, whether concrete or abstract, admits 
of definition, provided we are able to analyse, that is, to 
distinguish into parts, the attribute or set of attributes ,vhich 
constitute the meaning both of the concrete nalue aud of the 
corresponding abstract: if a set of attributes, l)y enlllueratillg 
theu1; if a single attribute, by di:s:sectiug the fact or pheuu- 
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HICIlOIl (whcther of perceptioll or uf internal consciousness) 
which is the foundation of the attribute. But, further, evcn 
whcn the fact is one of our siulple feclings or statcs of 
consciousness, and thcrcfore unsusceptiblc of analysis, the 
naules both of the object and of the attribute still a(hnit uf 
definition; or, rather, would do so if all our siulplc fcelings 
l)ad names. 'Vhitcness lnay be defined, the property or 
power of exciting the 
ensation uf white. ...\ wl1Íte object 
lllay be defined an ohjcct which excites the sensation of 
white. 'rhe only nalnes which are unsusceptible of defi- 
nition, because thcir meaning is unsusceptible of analysis, 
are the nalnes of the silnplc feelings thenlscl ves. Tl)ese are 
in the same condition as proper luunes. They are not 
indeed, like proper nalnes, unmcaning; for the ,yords sensa- 
tion of white signify, that the sensation which I so deno- 
lninat
 resclnbles other bcnsations ,vhich I relnember to 
have had before, and to have called by that nalHC. But as 
'we have no words by which to rccal those forlner sensations, 
except the very word which we seel\: to define, or SOllle other 
which, bcing exactly synonynlous with it, requires definition 
as luuch, ,vords cannot unfold tlle signification of this class 
of names; and we are obliged to Blake a direct appeal to the 
personal experience of the individual whom ,ye address. 



 3. IIaving stated what seems to be the true idea of a 
Definition, we proceed to examine sOlne opinions of philo- 
sophers, and sOlne popular conceptions on the subject, which 
conflict Iuore or less with that idca. 
'rhe only adequate definition of a name is, as already 
reluarked, one which declares the facts, and dIe whole of the 
facts, ,,,hich the name involves in its signification. But with 
lnost persons the object of a definition docs not elnbrace so 
luuch; they look for nothing nlore, in a definition, than a 
guide to the correct use of the term-a protection against 
applying it in a Illanner inconsistent with custom and con- 
,ention. Anything, therefore, is to thel11 a sufficient defini- 
tion of a tenn, which will serve as a correct index to ,,,hat 
the te1"ln denotes; although not elubracing the whole, and 
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sOluetimes, pel.haps, not eyen any part, of what it connotes. 
This gives rise to two sorts of imperfect, or unscientific defi- 
nition; namely, Essential but incolllplete Definitions, and 
Accidental Definitions, or Descriptions. In the forn1er, a 
connotative name is defined by a part only of its connotation; 
in the latter, by something which forms no part of the con- 
notation at all. 
An example of the first kind of imperfect definitions is 
the following :-l\Ian is a rational anilna1. It is inlpossible 
to consider this as a complete definition of the ,yord l\:lan, 
since (as before remarked) if we adhered to it we should be 
obliged to call the Houy hnhlns lnen; but as there happen 
to be no Houyhnhms, this irnperfect definition is sufficient to 
Inark out and distinguish from all other things, the objects at 
present denoted by " man ;" all the beings actually known to 
exist, of ,vhom the name is predicable. Though the word is 
defined by some only among the attributes which it con- 
notes, not by all, it happens tJlat all known objects which 
possess the enulnerated attributes, possess also those which 
are omitted; so that the field of predication which the word 
covers, and the employment of it which is conformable to 
nsage, are as well indicated by the inadequate definition as 
by an adequate one. Such definitions, however, are always 
liable to be overthrown by the discovery of ne,v objects in 
nature. 
Definitions of this kind are what logicians have had in 
view, ,vhen they laid down the rule, tllat the definition of a 
species sbould be per genus et dijferentiam. Differentia being 
seldom taken to mean the whole of tIle peculiarities consti- 
tutiye of the species, but some one of those peculiarities only, 
a complete definition would be per genus et di.fferentias, 
rather tllan di.fferentiam. It would include, with the name of 
the superior genus, not merely some attribute which dis- 
tinguishes the species intended to be defined from all other 
species of the same genus, but all the attributes implied in 
the name of the species, which the name of the superior genus 
lIas not already implied. The assertion, howeyer, that a 
definition must of necessity consist of a genus and diffe- 
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rentiæ, is not tenable. It was early remarked by logicians, 
that the summum gen1ls in any classification, having no genu
 
superior to itself, could 110t be defined in this Inanner. \"'" et 
"e have seen that an names, except those of our elelnenbu) 
feelings, arc susceptible of definition in the strictest sense; 
hy setting forth in words the constituent parts of the fact or 
phenomenon, of which the connotation of every word is 
ultilnate]y cornpo
ed. 



 4. Although the first kind of Ì1nperfcct definition, 
(" hich defines a connotative tefln by a part ouly of what it 
connotes, but a part sufficient to mark out correctly the 
boundaries of its denotation,) has been considered by the 
ancients, and by logicians in general, as a cOlnplete defi- 
nition; it has always been deemed necessary t1lat the attri- 
butes cluployeù should really form part of the connotation; 
for the rule was that the definition luust be drawn fronl the 
essence of the clas::,; and this would not have been the case 
if it had been in any degree made up of attributes not con- 
noted by the nanle. TIle second kind of iluperfect definition, 
therefore, in which the nalne of a class is defined bJ any of 
its accidents,-that is, by attributes which are not included 
in its connotation,-has been rejected frolD the rank of 
genuine Definition by an logicians, and has been tenned 
Description. 
This kind of ilnperfect definition, however, takes its rise 
fron1 the same cause as the other, namely, the willingness to 
accept as a definition auything which, whether it expounds 
the nleal1ing of the name or not, enables us to discrilninate 
the things denoted by the name from all other things, and 
consequently to employ the term in predication without 
deyiating from established usage. This purpose is duly 
answered by stating any (no matter what) of the attributes 
,vhich are common to the whole of the class, and peculiar to 
it; or any cOlnbination of attributes which 11lay happen to 
be peculiar to it, though separately each of those attributes 
may be coronIon to it with some other things. It is only 
necessary that the definition (or description) thus formed, 
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should be convertible ,,
ith the name \vhich it professes to 
define; that is, should be exactly co-extensive with it, being 
predicable of everything of which it is predicable, and of 
nothing of \vhich it is not predicable; although the attributes 
specified Dlay have no connexion with those which mankind 
l)ad in view when they formed or recognised the class, and 
ga ve it a name. The follo,ving are correct definitions of 
Man, according to this test: l\ian is a mammiferous animal, 
having (by nature) two hands (for the human species answers 
to this description, and no otber anÍ1na] does): Man is an 
anÍ1nal who cooks his food: l\fan is a featherless biped. 
What would otberwise be a mere description, may be 
raised to the rank of a real definition by the peculiar pur- 
pose \"hicb the speaker or writer has in view. As was seen 
in the preceding chapter, it lnay, for the ends of a particular 
art or science, or for the more con\?enient statelnent of an 
author's particular doctrines, be advisable to give to sonle 
general nalne, \vitbout altering its denotation, a special con- 
notation, different from its ordinary one. When this is done, 
a definition of the name by means of the attributes which 
Inake up the special connotation, though in general a nlere 
accidental definition or description, becomes on the par- 
ticular occasion and for the particular purpose a complete 
and genuine definition. This actually occurs with respect 
to one of the preceding examples, "l\fan is a Inalnlniferous 
animal having two hands," which is the scientific definition 
of man considered as one of the species in Ouvier's distribu- 
tion of the anilnal kingdolu. 
In cases of this sort, although the definition is still a 
declaration of tbe 111caning ,vhich in the particular instance 
the name is appointed to convey, it cannot be said that to 
state the meaning of the word is the purpose of the definition. 
The purpose is not to expound a nanle, but to help to ex- 
pound a classification. The speciallneaning which Cuvier 
assigned to the word l\lan, (quite foreign to its ordinary 
meaning, though in\yolving no chango in the denotation of 
the word,) was incidental to a plan of arranging anilnals into 
classes on a certain principle, that is, according to a certain 
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set of distinctions. _\.nd since the definition of 
Ian accord- 
ing to the ordinary connotation of the word, though it ".ould 
113xe answered every other pnrpose of a definition, would 
not have pointed out the place 'which the species ought to 
occupy in that particular classification; he gave the word a 
special connotation, that lIe IHight be able to definc it hy th(" 
kind of attributes on which, for reasons of scientific con- 
venience, he had resolyed'to found his division of anilnated 
nature. 
Scientific defi.nitions, whether they arc definit.ions of 
scientific tenns or of common tenns used in a scientific sense, 
arc almost always of the kind last spoken of: their Blain 
purpose is to serve as the htndlnark
 of 
ciel1tific classifica- 
tion. .And since the classifications in any science are con- 
tinually luodificd as scicntific knowlt>dge advances, the 
definitions in the sciences arc also constantly varying. A 
striking instance is afforded hy the words Acid and ...\lkali, 
especially the fonner. As expcriluental discoveryadvanccd, 
the substances classcd with acids have been constantly nnll- 
tiplying, and by a natural consequence the attributes con- 
noterl by the word have receded and 1,eco111e fewcr. ..\t first 
it connoted the attributes, of cOlnbining with an alkali to 
form a neutral substance (called a salt); being cOlnpoundcd 
of a base and oxygen; causticity to the taste and touch; 
fluidity, &c. The true analysis of lTIluiatic acid, into chlorinp 
and hydrogen, caused the second property, cOlnpositio11 frolll 
a base and oxygen, to be excluded from the connotation. 
The saUl(' discoyery fixed the attention of chelnists upon 
hydrogen as an Ï1nportant elenlellÌ in acids; and more recent 
discoycries haying led to the recognition of its presence in 
sulphuric, nitric, and nlany other acids, where its existence 
was not preyiously suspected, there is now a tendency to 
include the presence of this elelne11t in the connotation of the 
,vord. But carbonic acid, silica, sulphurous acid, have no 
hydrogen in their coulposition; that property cannot there- 
fore Lc connoted by the tenn, unless those substances are no 
longer to be considered acids. Causticity, and fluidity, ]ULYC 
long since been excluded fron) t11e .characterisiics of the 
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class, by the inclusion of silica and luany other substances in 
it; aurl the forlnatioll of neutral bodies by COlllbination with 
alkalis, together with such electro-chemical peculiarities as 
this is supposed to iInply, are now the only differentiæ which 
form the fixed connotation of the ,vord Acid, as a term of 
chen1Ïcal science. 
Scientific men aloe still seeking, anlI may be long ere they 
find, a suitable definition of one of the earliest words in the 
vocabulary of the human race, and one of those of which the 
popular sense is plainest and best understood. The word I 
Inean is Ileat; and the source of the difficulty is the in1perfect 
state of our scientific knowledge, which has shown to us nlul- 
titudes of phenolnena certainly connected with the same 
power which causes what our senses recognise as heat, but 
has not yet taught us the laws of those phenomena with 
sufficient accuracy to admit of our detern1ining under what 
characteristics the whole of those phenolnena shall ultimately 
be enlbodied as a class: which characteristics would of 
course be so many differentiæ for the definition of the power 
itself. \Ve have advanced far enough to kno,v that one of 
the attributes connoted must be that of operating as a repul- 
sive force; but this is certainly not all which Illust ultimately 
be included in the scientific definition of heat. 
'Vhat is true of the definition of any tern1 of science, is 
of course true of the definition of a science itself: and ac- 
cordingly, (as obseryed in the Introductory Chapter of this 
,york,) the definition of a science must necessarily be pro- 
gressiye and provisional. Any extension of kno,vledge or 
alteration in the current opinions respecting the subject 
Inatter, Ina)" lead to a change III ore or less extensive in the 
particulars included in the science; and its composition 
being thus altered, it may easily happen that a different 
set of characteristics will be found better adapted as dif- 
ferentiæ for defining its name. 
In the same lnanner in 'which a special or technical 
definition has for its object to expound the artificial classi- 
fication out of which it grows; the Aristotelian logicians 
seem to have imagined that it was also the business of 
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onlinnry definition to expound the ordinary, and wllat they 
deenlcd the natural, classification of things, nall1cly, the 
ùivision of thenl into T
inds; and to sIlow the place ,vhich 
each Kind occupies, as superior, collateral, or subordinate 
aluong odler Kinds. This notion ,yould account for tIle rulp 
tllat all delinition must necessarily be pl'T genus et dijf{'1oentiauz, 
al1ù would also explain why anyone differcntia was deelned 
sufficient. But to expound, or express in words, a distinc- 
tion of T{ind, has already been shown to })e an iInpossibility: 
the very lneaning of a J{ind is, that the properties ,vhich dis- 
tinguish it do not grow out of one anodler, and cannot there- 
fore be set forth in ,yords, even by implication, othcnvise 
tl13.n by enull1erating tllcnl an: and an are not known, nor 
ever ,vill be so. It is idle, therefore, to look to this as one 
of the purposes of a definition: while, if it be only required 
that tIIC definition of a I{ind should indicate 'what Kinds in- 
clude it or are included by it, any definitions which expound 
the connotation of the HaInes will do this: for the name of 
each class nlust necessarily connote enough of its properties 
to fi
 the boundaries of the class. If the definition, there- 
fore, be a full statement of the connotation, it is all that a 
definition can be required to be. 



 5. Of the two incomplete or unscientific modes of 
definition, and in what they differ froln the complete or 
scientific mode, enough has now been said. 'Ve sha11 next 
exan1Ïne an ancient doctrine, once genera11y prevalent and 
still by no Ineans exploded, which J regard as the source of 
a great part of the obscurity hanging over some of the most 
important })rocesses of the understanding in the pursuit of 
truth. According to this, the definitions of ,vhich we 11avp 
now treated are only one of two sort,; into which definitions 
may be divided, viz. definitions of nanles, and definitions of 
things. The fonner are intended to explain the meaning of 
a term; the latter, the nature of a thing; the last being iu- 
comparably the lTIOst itnportant. 
This opinion was held by the ancient philosophers, and 
by their fonowers, with the exception of th(
 Nonllnalists; 
VOL. I. II 
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but as the spirit of 1110dern metaphysics, nntil a recent peloiod, 
has been on the whole a N olninalist spirit, the notion of de- 
finitions of things hag been to a certain extent in abeyance, 
still continuing, ho,vever, to breed confusion in logic, by its 
consequences indeed rather than hy itself. Yet the doctrine 
in its o\vn proper form now and then breaks out, and has 
appeared (au10ng other places) where it was scarcely to be 
expected, in a deservedly popular ,vork, Archbishop 'Vhately's 
Log'ic.. In a review of that work published by me in dIe 
Westrninster Review for January 1828, and containing some 
opinions which I no longer entertain, I find the follo,ving 
observations on the question now before us; observations 
with which my present vie,v of that question is still suffi- 
cientl y in accordance. 
" The distinction between nominal and real definitions, 


* In the fuller discussion which Archbishop'Vhately has given to this 
subject in his later editions, he almost ceases to regard tbe definitions of names 
and those of things as, in any important sense, distinct. He seems (9th ed. 
p. 145) to limit the notion of a Real Definition to one which" explains any- 
thing more of the nature of the thing than is implied in the name;" (including 
under the word" implied," not only what tbe name connotes, but everything 
which can be deduced by reasoning from the attributes connoted). Even this, 
as he adds, is usually caned, not a Definition, but a Description; and (as it seems 
to me) rightly so called. A Description, I conceive, can only be ranked among 
Definitions, when taken (as in the case of the zoological definition of man) to 
fulfil the true office of a Definition, by declaring the connotation given to a 
word in some special use, as a term of science or art; which special connota- 
tion of course would not be expressed by the proper definition of the word in 
its ordinary employment. 
1\11'. De 1\'10rgan, exactly reversing the doctrine of Archbishop 'Vhately, un- 
derstands by a Real Definition one which contains less than the Nominal Defini- 
tion, provided only that what it contains is sufficient for distinction. "By 
real definition I mean such an explanation of the word, be it the whole of the 
meaning or only part, as will be sufficient to separate the things contained 
under that word from all others. Thus the following, I believe, is a complete 
definition of an elephant: An animal which naturally drinks by drawing the 
water into its nose, and then spirting it into its mouth."-Formal Logic, p. 36. 
1\11'. De 1\'1organ's general proposition and his example are at variance; for the 
peculiar mode of drinking of the elephant certainly forms no part of the mean- 
ing of the word elephant. It could not be said, because a person happened to 
be ignorant of this property, that he did not know what an elephant means. 
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between definition
 of word
 and what are called definitions 
of things, though confonnahlp to t1IC ideas of lnost of the .Aris- 
totelian logicians, cannot, as it appears to us, be Inaintained. 
'Ve apprehend that no definition is ever intended to ' explain 
and unfold the nature of the thing.' It is some confirmation 
of our opinion, that none of those writers who have thought 
that there were definitions of things, have ever succeeded in 
discovering any criterion by ,vhich thc definition of a thing 
can be distinguished fronl any odler proposition relating to 
the thing. The definition, they say, unfolds the nature of 
the thing: but no definition can unfold its whole nature; 
and cyer)" proposition in which any quality ,,,hatever is pre- 
dicated of the thing, unfolds sonIC part of its nature. The 
true state of the case we tal\:e to be this. .All definitions an' 
of 11aI11(,S, and of nalncs only; but, in SOlne definitions, it is 
clearly apparent, that nothing is intended except to explain 
the H1eaning of the ,yord; while in others, besides explaining 
the meaning of the word, it is intended to be iUlpliecl that 
there exists a thing, corresponding to the word. 'Vhether 
this be or be not implied in any given casc, cannot be col- 
lected fronl the lucre forul of tIle expression. '.A centaur is 
an animal ,vith the upper parts of a man and the lower parts 
of a 110rse,' and 'A. triangle is a recti1ineal figure with tluee 
sides,' are, in form, expressions precisely sin1Ïlar; although 
in the former it is not iInplied that any tklng, confornlaLle to 
the tenD, really exists, while in the latter it is; as Dlay he 
seen by substituting, in both definitions, the word means for 
'is. In the first expression, ,
\ centaur Jneans an animal,' 
&c., the sense would relnain unchanged: in the seeond ' 
\ 
triangle Ineans,' &c., the n1eaning would be altered, since it 
\vould be obviously impossible to deduce any of the truths 
of geometry from a proposition expressiye only of the man- 
ner in which we intend to elnploy a particular sign. 
"There are, therefore, expressions, comlnonly passing for 
definitions, which include in themselves more than the mere 
exp1anation of the lneaning of a te1"111. "But it is not correct 
to call an expression of this sort a peculiar lánd of definition. 
Its difference from the other kind consists in this, that it is 
11-2 
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not a definition, but a definition and sOlneihing 1110re. The 
definition above given of a triangle, obviously comprises 
not one, but two propositions, perfectly distinguishable. The 
one is, 'There may exist a figure, bounded by three straight 
lines:' the other, , And this figure nlay be termed a triangle.' 
The former of these propositions is not a definition at all: the 
latter is a mere nOlninal definition, or explanation of the use 
and application of a term. 'The first is susceptible of truth 
or falsehood, and may therefore be made the foundation of a 
train of reasoning. The latter can neitller be true nor false; 
the only character it is susceptible of is that of confonnity or 
disconfonnity to the ordinary usage of language." . 
'rhere is a real distinction, then, between definitions of 
nanles, and what are erroneously caUed definitions of things; 
but it is, that the latter, along with the meaning of a name, 
covertly asserts a Inatter of fact. This covert assertion is not 
a definition, but a postulate. The definition is a mere iden- 
tical proposition, which gives information only about the use 
of language, and from ,,,hich no conclusions affecting matters 
of fact can possibly be drawn. The accompanying postulate, 
on the other hand, affirms a fact, which may lead to conse- 
quences of every degree of Ï1nportance. It affirms the real 
existence of Things possessing the combination of attri- 
butes set forth in the definition; and this, if true, luay be 
foundation sufficient on which to build a ,,,hole fabric of 
scientific truth. 
'Ve have already made, and shall often llave to repeat, 
the reIn ark, that the philosophers who overthrew Realisln 
by no means got rid of the consequences of Realism, but 
retained long afterwards, in their own philosophy, numerous 
propositions which could only haye a rational meaning as 
part of a Realistic system. It had been handed down from 
Aristotle, and probably from earlier times, as an obvious 
truth, that the science of Geometry is deduced from defini- 
tions. This, so long as a definition ,vas considered to be a 
proposition "unfolding the nature of the thing," did well 
enough. But Hobbes followed, and rejected utterly the 
notion that a definition declares the nature of the thing, or 
does anything but state the Ineaniug of a name; yet he con- 
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tillued to affinn as broadly as auy of his predecessors, that 
the åpXaì, principia, or original prclliisses of Illathenlatics, 
and even of all science, are definitions; producing the sin- 
gular paradox, tbat systeIlls of scientific truth, nay, all truths 
what
ver at whicb we arrive by reasoning, are deduced ii.onl 
the arbitrary conventions of Inankind concerning the signifi- 
cation of words. 
To save the credit of the doctrine that definitions are the 
pren1Ïsses of scientific knowledge, the proviso is sometilnes 
added, tha.t they are 80 only under a certain condition, 
natllely, that tbey be fralned confonllably to the phenolllena. 
of nature; that is, that they ascribe such meanings to tenus 
as shall suit objects actually existing. nut t1lÍs is only an 
instance of the atteInpt so often nlade, to escape fronl the 
necessity of abandoning old language after the ideas which it 
expresses have been exchanged for contrary ones. From 
the ll1eaning of a name (we are told) it is possible to infer 
physical facts, provided the nanlC has corresponding to it 
an existing thing. ]Jut if this proviso be necessary, frolll 
which of the t,,,"o is the inference really drawn? from the 
existence of a thing having the properties? or frolll the 
existence of a lla111C meaning thetn ? 
Take, for instance, any of the definitions laid down as 
premisses in Euclid's Elements; the definition, let us say, of 
a circlc. This, being analysed, consists of hvo propositions; 
the one an aSSlllllption ,yith respect to a lllatter of fact, the 
other a genuine definition. " A figure Iuay exist, having all 
the points in the line ,vhich bounds it equally distant froln a 
single point within it:" "Any figure possessing this property 
is called a circle." Let us look at one of the delllonstrations 
,vhich are said to depend on this definition, and observe to 
which of the two propositions contained in it the demonstra- 
tion really appeals. "About the centre A, describe the 
circle BCD." l1ere is an assu111ption, that a figure, such 
as the definition expresses, may be described; ,vhich is no 
other than tl1e postulate, or covert assumption, iuyolved in the 
so-called definition. But whether that figure be called a 
circle or 110t is quite iUlluaterial. The purpose would be a
 
well answered, in all respects except brevity, ,vere we to say, 
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"Through the point B, draw a line returning into itself, of 
wl1Ïch every point shall be at an equal distance from the 
point A." By this the definition of a circle would be got 
rid of, and rendered needless; but not the postulate implied 
in it; \vithout that the demonstration could not stand. The 
circle being now described, let us proceed to the consequence. 
"Since BCD is a circle, the l"adins B A is equal to the 
l.adius CA." B A is equal to C A, not because BCD is a 
circle, but because BCD is a figure ,yith the radii equal. 
Our warrant for assuming that such a fignre about the centre 
A, with the radius B A, may be made to exist, is the pos- 
tulate. "\Vhether the admissibility of these postulates l"ests 
on intuition, or on proof, may be a matter of dispute; but in 
either case they are the premisses on which the theorems 
depend; and while these are retained it would make no 
difference in the certainty of geometrical truths, though 
every definition in Euclid, and every technical term therein 
defined, were laid aside. 
It is, perhaps, superfluous to dwell at so much length 
011 what is so nearly self-evident; but when a distinction, 
obvious as it may appear, has been confounded, and by 
powerful intellects, it is better to say too much than too 
little for the purpose of rendering such mistakes Ï1npossible 
in future. I wil1, therefore, detain the reader while I point 
out one of the absurd consequences flowing from the sup- 
position that definitions, as such, are the premisses in any 
of our reasonings, except such as l"elate to words only. If 
this supposition were true, we nIight argue correctly frolll 
true premisses, and arrive at a false conclusion. "\Ve should 
only have to assume as a premiss the definition of a non- 
entity; or rather of a name which has no entity corre- 
sponding to it. Let this, for instance, be our definition: 
A dragon is a serpent breathing flame. 
rrhis proposition, considered only as a definition, is 
indisputably correct. A dragon is a serpent breathing 
flaule: the \vord means that. The tacit asslunptiol1, indeed, 
(if there were any such understood assertion,) of the 
existence of an object with properties corresponding to 
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the definition, ,,"ould, in the present instancc, be fal
c. 
Out of this definition we nItty carve the premis
es of tl1(> 
following sy llogisln : 
A dragon is a thing which breathes flame: 
A dragon is a serpent: 
FI.onJ which the conclusion is, 
Therefore SOIllC serpent or serpents hr....athe fhullC :- 
an unexceptionable syllogisin in the first mode of the thinl 
figure, in which both pren1Ís
cs are true and yet the cunclu- 
sion false; which evcry logician knows to be an absurdity. 
The conclusion being falsc and the s.rllogislll correct, the 
prcn1Ïsses cannot be true. But thc premisses, considered as 
parts of a definition, are trne. Therefore, the preTllis
e
 
consiùered as parts of a definition caunot he the real ones. 
The real premi sses nUlst be- 
A dragon is a really existi,,!! thing which breath
s Hanle: 

\ dragon is a really e:risti1lg serpent: 
whidl ilnplied prcmisses being false, the falsity of thf' CO))- 
elusion presents no absurdity. 
If we would determine what conclusion follows fronl the 
saIne ostensible pren1Ísses when the tacit assuluption of real 
existence is left out, let us, according to the recolllUlClldatiolJ 
in the 'Vestminster Review, substitute means for is. 'Ve 
then havc- 
Dragon is a 'Word rneaning a thing which breathes flalne : 
Dragon is a word llzeaning a serpent: 
FrolH which the conclusion is, 
SOlne word or words which lItean a ser1'e11t, al::;o mèan a 
thing which breathes flalne : 
where the conclusion (as well as the pren1Ïsses) is true, aud 
is the only kind of conclusion which can ever follow frolll a 
definition, nalnely, a proposition relating to the meaning of 
words. 
There is still another shape into which we may transfornl 
this syllogisnl. "\Ve nlay suppose the Iniddle term to be the 
designation neither of a thing nor of a nalue, but of an idea. 
'Ve then ha ve- 
The idea of a dragon is an idea (if a thing which breathes 
flanlc : 
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The idea of a dragon is all idea of a serpent: 
Therefore, there is an idea of a serpent, which IS an 
idea of a thing breathing flame. 
Here the conclusion is true, and also the premisses; but 
the premisses are not definitions. They are propositions 
affirming that an idea existing in the mind, includes certain 
ideal elements. The truth of the conclusion follows from 
the existence of the psychological phenomenon called the 
idea of a dragon; and therefore still from the tacit assump- 
tion of a matter of fact.. 
'Vhen, as in this last syllogism, the conclusion is a 
proposition respecting an idea, tIle assulnption on which it 
depends lllay be merely that of the existence of an idea. 


* In the only attempt which, so far as I know, has been made to refute 
the preceding argumentation, it is maintained that in the first form of the 
syllogism, 
A dragon is a thing which breathes flame, 
A dragon is a serpent, 
Therefore some serpent or serpents breathe flame, 
" there is just as much truth in the conclusion as there is in the premisses, or 
rather, no more in the latter than in the former. If the general name serpent 
includes both real and imaginary serpents, there is no falsity in the conclusion; 
if not, there is falsity in the minor premiss." 
Let us, then, try to set out the syllogism on the hypothesis that the name 
serpent includes imaginary serpents. 'Ve shall find that it is now necessary 
to alter the predicates; for it cannot be asserted that an imaginary creature 
breathes flame: in predicating of it such a fact, we assert by the most positive 
implication that it is real and not imaginary. The conclusion must run thus, 
" Some serpent or serpents either do or are imagined to breathe flame." And 
to prove this conclusion by the instance of dragons, the premisses must be, 
A dragon is imagined as breathing flame, A dragon is a (real or imaginary) 
serpent: from which it undoubtedly follows, that there are serpents which arc 
imagined to breathe flame; but the major premiss is not a definition, nor part 
of a definition; which is all that I am concerned to prove. 
Let us now examine the other assertion-that if the word serpent stands for 
none but real serpents, the minor premiss (A dragon is a serpent) is false. This 
is exactly what I have myself said of the premiss, considered as a statement of 
fact: but it is not false as part of the definition of a dragon; and since the 
premisses, or one of them, must be false, (the conclusion being so,) the real 
prcmiss cannot be the dcfinition, which is true, but the statement of fact, which 
is false. 
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Hut whcn thc conclusion is a proposition concerning a Thing, 
the postulatc inyol ved ill the dcfinition which stands as the 
apparent prcluiss, is the exist{,IlCC of a 
rhing confornlahle to 
the dcfillition, aud not Inerely of an idea conformable to it. 

rhis asslunption of real existence we always convey tIIC 
inlpre&sion that we intend to make, when ,ye profess to define 
any n
une which is alrcady known to be a naille of really 
existing objects. On this account it is, that the assulnption 
· was not nccessarily ilnplied ill the definition of a dragon, 
,,,hilc there was no doubt of its being included in the defini- 
tion of a circle. 



 6. One of thc circlunstances which have contributed to 
keep. up the notion, that delnonstrative truths follow from 
definitions rather than frOln the postulatcs implied in those 
definitions, is, that the postulates, even in those scicnces 
which arc considered to surpass all others in demonstrative 
certainty, arc not always exactly true. It is not true that a 
circle exists, or can be described, which has all its radii ex- 
actly equal. Such accuracy is ideal only; it is not found in 
nature, still less can it be realised by art. People ]lad a dif- 
ficul ty, therefore, in conceiving that the most certain of all 
conclusions could rest on premisses which, instead of being 
certainly true, are certainly not true to the full extent asserted. 
This apparent paradox will be exalnined when ,ye come to 
treat of Demonstration; ,vhere we shall be able to sho\v that 
as llluch of the postulate is true, as is required to support as 
lnuch as is true of the conclusion. Philosophers however to 
whom this view had not occurred, or wholn it did not satisfy, 
have thought it indispensable that there should be found in 
definitions sOlllething more certain, or at least more accu- 
rately true, than the ilnplied postulate of the real existence 
of a corresponding object. And this somet11Ïng they flattered 
thelnselves they had found, when they laid it down that a 
definition is a statement and analysis not of the mere mean- 
ing of a word, nor yet of the nature of a thing, but of an idea. 
Thus, the proposition, , A circle is a plane figure bounùed 
hyaline all the points of which are at an equal distance frolll 
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a given point within it,' ,vas considered by thenl, not as an 
assertion that any real circle has that property, (which would 
not be exactly true,) but that we conceive a circle as having 
it; that our abstract idea of a circle is an idea of a figure 
,vith its radii exactly equal. 
Conformably to this it is said, that the subject lnatter of 
lllathematics, and of every other demonstrative science, is 
110t things as they really exist, but abstractions of the mind. 
A geometrical line is a line without breadth; but no such 
]ine exists in nature; it is a notion made up by the n1Índ, 
out of the materials in nature. The definition (it is said) 
is a definition of this mental line, not of any actual line: 
and it is only of the Jnentalline, not of any line existing in 
nature, that the theorenls of geometry are accurately true. 
Allowing this doctrine l"especting the nature of demon- 
strative truth to be correct, (which, in a subsequent place, I 
shall endeavour to prove that it is not;) even on that sup- 
position, the conclusions which seem to follo,v froln a defini- 
tion, do not follow from the definition as such, but from au 
implied postulate. Even if it be true that there is no object 
in nature answering to the definition of a line, and that thp 
geometrical properties of lines are not true of any lines in 
nature, but only of the idea of a line; 
he definition, at all 
events, postulates the real existence of such an idea: it 
assumes that the mind can frame, or rather has framed, the 
notion of length without breadth, and without any other 
sensible property whatever. To rue, indeed, it appears 
that the mind cannot form any such notion; it cannot 
conceive length ,vithout breadth; it can only, in con- 
tcnlplating objccts, attend to thcir length, exclusively of 
their other sensible qualities, and so determine what pro- 
perties may be predicated of thelll in virtue of their length 
alone. If this be true, the postulate involved in the geome- 
trical definition of a line, is the real existence, not of length 
,vithout breadth, but lnerely of length, that is, of long objects. 
This is quite enough to support all the truths of geometry, 
since every property of a geolnetricallinc is really a property 
of all physical objects possessing length. But eyen what I 
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hold to be the false doctrine Oil the subject, lea,es the con- 
clusion that our reasonings are grounded on the nHttters of 
fact postulated in definitions, anù not on the definitions 
themselves, entirely unaffected; and accordingly this con- 
clusion is one which I huye in CODlmon with Dr. 'Vhewell, 
in his Philosoph!! of the Illductit.e Sciences: although, on the' 
nature of demonstrative truth, Dr. \Vhewell's opinions are 
greatly at variance with mine. _\nd here, as in many other 
instances, I gladly aCknowledge that his writings are clui- 
nendy serviceable in clearing frolll confusion the initial steps 
in the analysis of the mental processes, even where his views 
respecting the ultimate analysis are such as (though with 
unfeigned respect) I cannot but regard as fundaluentally 
erroneous. 



 7. Although, according to the opinion here presented, 
Definitions are properly of nanles only, and not of things, it 
does not follow from this that definitions are arbitrary. 110w 
to define a name, nlay not onl}" be an inquiry of considerable 
difficulty and intricacy, but nUlY involve considerations 
going deep into the nature of the things ,,,hich are denoted 
by the nanlC. Such, for instance, are the inquiries ,vhich 
form the subjects of the most inlportant of Plato's Dialogues; 
as, " 'Vhat is rhetoric?" the topic of the Gorgias, or " 'Vhat 
is justice ?" that of the Republic. Such, also, is the question 
scornfully asked by Pilate, "'Vhat is truth?" and the fun- 
damental question with speculative Inoralists in all ages, 
" "That is virtue?" 
It would be a n1Îstake to represent these difficult and 
noble inquiries as haying nothing in vie,v beyond ascer- 
taining the conventional lneaning of a name. They are 
inquiries not so nluch to detenuine ,,-hat is, as what should 
be, dIe nleaning of a nallle; ,vhich, like odler practical 
questions of ternlÍnology, requires for its solution that we 
should enter, and sOlnetimes enter very deeply, into the 
properties 110t lucrely of nanles but of the thing:; nalned. 
Although the ll]eauing of e\ ery concrete general nalne 
resides in the attributcs which it connotes, the objects were 
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named before the attributes; as appears from the fact that 
in all languages, abstract names are mostly compounds or 
other derivatives of the concrete names which correspond to 
them. Connotative names, therefore, were, after proper 
names, the first which were used: and in the siulpler cases, 
no doubt, a distinct connotation was present to the minds of 
those who first used the nalne, and was distinctly intended 
by them to be conveyed by it. The first person who used 
the word white, as applied to sno\v or to any other object, 
knew, no doubt, very well what quality he intended to pre- 
dicate, and had a perfectly distinct conception in his Inind 
of the attribute signified by the name. 
But where the resemblances and differences on ,vhich 
our classifications are founded are not of this palpable and 
easily determinable kind; especially where they consist not 
in anyone quality but in a number of qualities, the effects 
of which being blended together are not very easily discri- 
minated, and referred each to its true source; it often 
happens that nalnes are applied to nameable objects, with 
no distinct connotation present to the minds of those who 
apply them. They are only influenced by a general resem- 
blance between the ne\V object and all or SOllIe of the old 
familiar objects which they have been accustomed to call by 
that nanle. This, as we have seen, is the law which even 
the mind of the philosopher must follow, in giving names to 
the simple elelnentary feelings of our nature: but, where the 
things to be named are complex wholes, a philosopher is not 
content with noticing a general resemblance; he exalnines 
what the reselnblance consists in: and he only gives the 
same name to things which resemble one another in the 
saille definite particulars. The philosopher, therefore, habit- 
lUtlly elnploys his general names with a definite connotation. 
But language was not Inade, and can only in SOine sllla1l 
degree be nlended, by philosophers. In the Inincls of the 
real arbiters of language, general names, especially 'v here 
the classes they denote cannot be brought before the tri- 
bunal of the outward senses to be identified and discrilni- 
nated, connote little l110re than a vague gross reseIubiance 
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to the things which they were earliest, or IlayC becn most, 
accustolllCÙ to call by those names. 'Yhen, for instance, 
ordinary persons predicate the ,vords just or unjust of any 
action, noble or mean of allY sentiment, expression, or 
dClneauour, statcS1Jzan or charlatan of any personage figuring 
in politics, do they lnean to affifl11 of those various subjects 
any dctenninatc attributes, of whatever kind ? No: they 
nlercly recognise, as they think, some likeness, more or less 
vague and loose, between these and SOlne other things which 
they have been accustolned to denon1Ïnate or to hear deno- 
nlinated b:r those appellations. 
Language, as Sir J alnes l\lackintosh used to say of 
governlnents, "is not made, but grows." ...\ nalne is not 
Ï1nposed at once and by prcyious purpose upon a class of 
objccts, but is first applied to one thing, and then extended 
by a series of transitions to another and another. By this 
process (as has been reJnarked by several "'Titers, and il1us- 
trated with great force and clearness by Dugald. Stewart, in 
his Philosophical Essays,) a name not unfIequently passes 
by successive links of resemblance froln one object to 
another, until it beconles applied to things having nothing 
in COUllllon ,,-ith the first things to 'which the nalne was 
given; which, however, do not, for that reason, drop the 
name; so that it at last denotes a confused huddle of objects, 
ha-ving nothing ,,,hatever in com III on ; and connotes nothing, 
not eyen a vague and general resemblance. 'Vhen a nalne 
has fallen into this state, in ,vhich by predicating it of any 
object we assert literally nothing about the object, it has 
beconle unfit for the purposes either of thought or of the 
cOlnmunication of thought; and can only be made service- 
able hy stripping it of some part of its multifarious denota- 
tion, and confining it to objects possessed of SOlne attributes 
in common, which it may be made to connote. Such arc 
the inconveniences of a language which "is not made, but 
grows." Like the governments which are in a sinlÍlar case, 
it lnay be COIn pared to a road which is not made but }1as 
Inade itself: it l"equires continual lnending in order to be 
passable. 
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Froln this it is already evident, why the question respect- 
ing the definition of an abstract nalne is often one of so 
lnuch difficulty. The question, What is justice? is, in other 
words, \Vhat is the attribute which mankind Inean to predi- 
cate when they call an action just? To ,vhich the first 
ans,ver is, that having come to no precise agreement on the 
point, they do not mean to predicate distinctly any attribute 
at all. Nevertheless, all believe that there is some COlnmon 
attribute belonging to all the actions which they are in the 
habit of calling just. The question then must be, whether 
there is any such COlnlnon attribute? and, in the first place, 
whether mankind agree sufficiently with one another as to 
the particular actions which they do or do not call just, to 
render the inquiry, ,,,hat quality those actions have in 
COlnmon, a possible one: if so, whether the actions really 
have any quality in common; and if they have, what it is. 
Of these three, the first alone is an inquiry into usage and 
convention; the other two are inquiries into matters of fact. 
And if the second question (whether the actions form a class 
at all) has been answered negatively, there relnains a fourth, 
often more arduous than all the rest, namely, ho,v best to 
form a class artificially, which the nanle may denote. 
And here it is fitting to relnark, that the study of the 
spontaneous growth of languages is of the utmost importance 
to those ,vho ,vould logically remodel them. The classifi- 
cations rudely Inade by established language, when retouched, 
as they alu10st always require to be, by the hands of the 
logician, are often in themselves excellently suited to 
his purposes. 'Vhen compared with the classifications of 
a philosopher, they are like the custolnary law of a country, 
which has grown up as it were spontaneously, cOll1pared 
with laws methodized and digested into a code: the former 
are a far less perfect instrument than the latter; but being 
the result of a long, though unscientific, course of experience, 
they contain a mass of Inaterials ,vhich Inay be made very 
usefully available in the formation of the systematic body of 
written la,v. In like manner, the established grouping of 
objects under a COlnn10n nalne, though it nlay he founded 
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onl} on a gross and general rcsclnhlancu, i& evidence, in the 
first place, that tIH.
 rescn1hlance is obvious, and therefo1"C' 
consiùerable; and, in tIle next place, that it is a re>scluhlancp 
which has struck great numbers of persons during a series 
of years and ages. Even when a nalne, by successive ex- 
tensions, has conle to be applied to things an10ng which 
there docs not exist this gross reselnblance COlnl110n to then. 
aU, still at every step in its progress we shall find such a 
reselnblance. ...\nd these transitions of the Ineaning of words 
are often an index to real connexions between thc things 
denoted hy theIn, which might otherwise escape the notice 
of thinkers; of those at least who, from using a different 
language>, or frolll any difference in their habitual associa- 
tions, have fixed their attention in preferencc on SOlllC 
other aspect of t]lC things. The history of philosophy 
abounds in examples of such oversights, cOlllmitted for 
want of perce>iving the hidden link that connected together 
the seemingly disparate meanings of some alnhiguous word.- 
'Vhenpver thc inquiry into the definition of thc nalne of 
any real object consists of anything else than a Inere com- 
parison of Lauthorities, we tacitly aSSUllle that a lueaning 
must be founù for the name, compatible with its continuing 
to denote, if possible all, but at any rate the greater or the 
lllore ilnportant part, of tIle things of which it is commonly 
predicated. The inquiry, t]lerefore, into the definition, is an 


'" " Few people" (I have said in another place) "have reflected how great 
a knowledge of Things is required to enable a man to affirm that any given 
argument turns wholly upon words. There is, perhaps, not one of the leading 
terms of philosophy which is not used in almost innumerable shades of mean- 
ing, to express ideas more or less widely different from one another. Between 
two of these ideas a sagacious and penetrating mind will discern, as it were 
intuitively, an unobvious link of connexion, upon which, though perhaps 
unable to give a logical account of it, he will found a perfectly valid argu- 
ment, which his critic, not having so keen an insight into the Things, will 
mistake for a fallacy turning on the double meaning of a term. And the 
greater the genius of him who thus safely leaps over the chasm, the greater 
will probably be the crowing and vain-glory of the mere logician, who, 
hobbling after him, evinces his own superior wisdom by pausing on its brink, 
and giving up as desperate his proper business of bridging it over." 
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inquiry into the resemblances and differences al110ng those 
things: whether there be any l'esemblance }"llnning through 
them all; if not, through what portion of them such a general 
resemblance can be traced: and finally, what are the common 
attributes, the possession of ,vhich gives to them all, or to 
that portion of them, the character of resemblance which has 
led to their being classed together. \Vhen these common 
attributes have been ascertained and specified, the name 
,vhich belongs in COlnmon to the resembling objects acquires 
a distinct instead of a yague connotation; and by possessing 
this distinct connotation, becomes susceptible of definition. 
In giving a distinct connotation to the general name, the 
philosopher win endeavour to fix upon such attributes as, 
,vhile they are comlnon to all the things usually denoted by 
the nalDe, are also of greatest inlportance in themsel Yes; 
either directly, or from the number, the conspicuousness
" or 
the interesting character, of the consequences to which they 
lead. lIe will select, as far as possible, such dijferentiæ as 
lead to the greatest nUlnber of interesting propria. For 
these, I"ather than the more obscure and recondite qualities 
on which they often depend, give that general character and 
aspect to a set of objects, which determine the groups into 
,vhich they naturally fall. But to penetrate to the more 
hidden agreement on which these obyious and superficial 
agreements depend, is often one of the most difficult of 
scientific problems. As it is among the most difficult, so it 
seldom fails to be among the most important. And since 
npon the result of this inquiry respecting the causes of the 
properties of a class of things, there incidentally depends tbe 
question what shall be the meaning of a ,vord; some of t1H
 
most profound and most valuable investigations which phi- 
losophy presents to us, have been introduced by, and have 
offered thelnselves under the guise of, inquiries into the 
definition of a name. 
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 l. IN the preceding Book, we have been occupied not 
with the nature of Proof, but with the nature of Assertion: 
the bnport conveyed by a Proposition, whether t1lat Propo- 
sition be true or false; not the rneans by which to discrÍ1ni- 
Date true from false Propositions. The proper subject, 
however, of Logic is Proof. Before we could understand 
what Proof is, it was necessary to understand what that is 
to which proof is applicable; what that is which can be a 
subject of l)clief or disbelief, of affinnation or denial; what, 
in short, the different kinds of Propositions assert. 
This preliminary inquiry we have prosecuted to a definite 
result. Assertion, in the first place, relate'3 either to the 
meaning of words, or to SOllIe property of the things which 
words signify. Assertions respecting the meaning of words, 
among which definitions are the most inlportant, hold a place, 
and an indispensable one, in philosophy; but as the 11lean- 
ing of words is essentially arbitrary, this class of assertions 
are not susceptible of truth or falsity, nor therefore of proof 
or disproof. Assertions respecting '-rhings, or what may be 
called Real Propositions in contradistinction to verbal ones, 
are of various sorts. '\T e ha,e analJsed the import of each 
sort, and have ascertained the nature of the things they relate 
to, and the nature of what they severally assert respecting 
those things. "r e found that whatever be the form of the 
proposition, and whatever its nominal subject or predicate, 
the real subject of every proposition is some one or more 
facts or phenolnena of consciousness, or some one or more 
of the hidden causes or powers to which we ascribe those 
facts; and that what is predicated or asserted, either in the 
affirmative or negative, of those phenomena or those powers, 
12-2 
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is always either Existence, Order in Place, Order in Time, 
Causation, or Resemblance. This, then, is the theory of the 
Import of Propositions, I"educed to its ultimate elernents: 
but there is another and a less abstruse expression for it, 
which, though stopping short in an earlier stage of the ana- 
lysis, is sufficiently scientific for many of the purposes for 
which such a general expression is required. This expres- 
sion recognises the comnlonly received distinction between 
Subject aud Attribute, and gives the following as the ana- 
lysis of the Ineaning of propositions:-Evet"y Proposition 
asserts, that some given subject does or does not possess 
some attribute; or that some attribute is or is not (either in 
an or in some pOl"tion of the subjects in which it is luet with) 
conjoined with some other attribute. 
'Ve shall now for the present take our leave of this portion 
of our inquiry, and proceed to the peculiar problem of the 
Science of Logic, namely, how the assertions, of which we 
have analysed the import, are proved, or disproved: such of 
them, at least, as, not being amenable to direct consciousness 
or intuition, are appropriate subjects of proof. 
We say of a fact or statement, that it is proved, when we 
believe its truth by reason of some other fact or statement 
fron1 which it is said to follow. 1\lost of the propositions, 
wllether affirmative or negative, universal, particular, or 
singular, which ,ve believe, are not believed on their own 
evidence, but on the ground of something previously assented 
to, and from which they are said to be inferred. To infer a 
proposition from a previous proposition or propositions; to 
give credence to it, or claim credence for it, as a conclusion 
from son1ething else; is to reason, in the most extensive sense 
of the term. There is a narrower sense, in which the name 
reasoning is confined to the form of inference which is termed 
ratiocination, and of wl1Ïch the syllogism is the general type. 
The reasons for uot conforming to this restricted use of the 
term were stated in an early stage of our inquiry, and addi- 
tional motives ,viII be suggested by the considerations on 
which we are now about to enter. 
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. In l'l"ocepùiug to take into consideration the cases 
in which inferences can legitiulately be drawn, we shall first 
luention some cases in which the inference is apparent, not 
real; and which require notice chiefly that they may not be 
confounded with cases of inference properJy so called. This 
occurs when the proposition ostensibly inferred frol11 another, 
appears on analysis to be Iuerel)" a repetition of the saIne, or 
part of the banle, assertion, which was contained in the first. 
All the cases Iuelltioned in books of Logic as exaulples of 
æquipollency or equivalence of propositions, are of this 
nature. Thus, if ,ve were to argue, 
 0 Inan is incapable of 
reason, for every nlan is rational; or, All Ineu are Inortal, 
for no man is exelupt froln death; it would be plain that we 
were not proving the proposition, but only appealing to 
another mode of wording it, which mayor nlay not be luore 
readily cOlnprehensible by the hearer, or Letter adapted to 
suggest the real proof, but which contains in itself no shadow 
of proof. 
Another cabe is where, fronl an universal proposition, we 
affect to infer another which differs froln it ouly in being 
particular: as, All A is B, therefore SOllIe _-\ is 13: K 0 .A 
is B, therefore Some \. is not B. This, too, is not 
to conclude one proposition from another, but to repeat a 
second tinle sOInething which had been asserted at first; 
with the difference, that we do not here repeat the whole of 
the previous assertion, but only an indefinite part of it. 
A third case is where, the antecedent having affirmed a 
predicate of a given subject, the consequent affinns of the 
sanle subject sOlllething already connoted by the former 
predicate: as, Socrates is a man, therefore Socrates is a 
living creature; where all that is connoted by living creature 
was affirmed of Socrates when he was asserted to be a nlan. 
If the propositions are negative, we Inust invert their order, 
thus: Socrates is not a living creature, therefore he is not a 
man; for if we deny the less, the greater, which includes it, 
is already denied by implication. These, therefore, are not 
really cases of inference; and yet the trivial examples by 
which, in Inanuals of Logic, the rules of the syllogisnl are 
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illustrated, are often of this ill-chosen kind; demonstrations 
in fornl, of conclusions to which whoever understands the 
terms used in the statement of the data, has already, and 
consciously, assented. 
The most complex case of this sort of apparent inference 
is what is called the Conversion of Propositions; which 
consists in turning the predicate into a subject, and the 
subject into a predicate, and franling out of the same terms 
thus reversed, another proposition, which must be true if 
the former is true. Thus, from the particular affirmative 
proposition, Some A is B, we may infer that Some B is A. 
From the universal negative, No A is B, we may conclude 
that No B is A. From the universal affirmative proposition, 
All A is B, it cannot be inferred that All B is A; though 
aU water is liquid, it is not implied that all liquid is water; 
but it is ilnplied that some liquid is so; and hence the pro- 
position, All A is B, is legitinlately convertible into Some 
B is A. This process, which converts an universal propo- 
sition into a particular, is termed conversion per accidens. 
From the proposition, Some A is not B, ,ve cannot even 
infer dlat some B is not A; though some men are not 
Englishnlen, it does not follow that some Englishmen are 
not men. The only legitinlate conversion, if such it can be 
called, of a particular negative proposition, is in the form, 
Sonle A is not B, therefore, sOlnething which is not B is A; 
and this is ternled conversion by contraposition. In this 
case, however, the predicate and subject are not Inerely 
reversed, but one of them is altered. Instead of [A] and 
[B], the terms of the new proposition are [a thing which is 
not B], and [A]. The original proposition, Some A is not 
B, is first changed into a proposition æquipollent with it, 
Some A is "a thing which is not B"; and the proposition, 
being now no longer a particular negative, but a particular 
affirmative, adnlits of conversion in the first mode, or, as it is 
called, simple conversion. 
In all these cases there is not really any inference; 
there is in the conclusion no ne,v trutll, nothing but what 
'vas already asserted in the pren1Ïsse.s, and obvious to who- 
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evcr apprehends them. The fact asserted ill the conclusion 
is either the very same fact, or part of the fact, asserted in 
the original proposition. This follows from our previous 
analysis of the Import of Propositions. \VhCll we say, for 
exanlple, that some lawful sovereigns arc tyrants, what is. 
the meaning of the assertion? That the attributes connoted 
by the teflll "lawful sovereign," and the attributes connoted 
by the term "tyrant," sOllletiules coexist in the sanle indi- 
vidual. Now this is also precisely what we mean, when we 
say that some tyrants are lawful sovereigns; which, there- 
fore, is not a second proposition inferred from the first, any 
more than the English translation of Euclid's Elements is a 
col1ection of theorems difIereut from, and consequences of, 
those contained in the Gl.eek original. Again, if ,ve assert that 
no great general is a rash man, we mean that the attributes 
connoted by " great general," and those connoted by" rash," 
never coexist in the saine subject; which is al
o the exact 
Ineaning 'which would be expressed by saying, that no ra8h 
man is a great general. 'Vhen we say, that all quadrupeds 
are warnI-blooded, we assert, not only that the attributes con- 
noted by "quadruped" and those connoted by "warm- 
blooded" sometimes coexist, but that the former never exist 
without the latter: no\v the proposition, Some wartu-blooded 
creatures are quadrupeds, expresses the first half of this 
meaning, dropping the latter half; and, thereíore, has been 
already affirmed in the antecedent proposition, All quadru- 
peds are warm-blooded. But that all wann-blooded crea- 
tures are quadrupeds, or, in other ,vords, that the attributes 
connoted by "warnI-blooded" nevel. exist without those con- 
noted by "quadruped," has not been asserted, and cannot 
be infeITed. In order to reassert, in an inverted fornl, the 
whole of 'what was affirmed in the proposition, All quad- 
1.upeds are warm-blooded, we must convert it by contra- 
position, thus, Nothing which is not ,varm-blooded is a 
quadruped. This proposition, and the one from ,vhich it 
is deriyed, are exactly equivalent, and either of them may 
be substituted for the other; for, to say that ,,'hen the attri- 
butes of a quadruped are present, those of a warm-blooded 
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creature are present, is to say that when the lattel" are 
absent the fonner are absent. 
In a manual for young students, it \vould be proper to 
dwell at greater length on the conversion and æquipollency 
of propositions. For, although that cannot be called rea- 
soning or inference which is a mere reassertion in different 
words of what had been asserted before, there is no more 
ilnportant intellectual habit, nor any the cultivation of which 
falls more strictly within the province of the art of logic, than 
that of discerning rapidly and surely the identity of an asser- 
tion \vhen disguised under diversity of language. That Î1u- 
portant chapter in logical treatises which relates to the 
Opposition of Propositions, and the excellent technical 
language which logic provides for distinguishing the dif- 
ferent kinds or modes of opposition, are of use chiefly 
for this purpose. Such considerations as these, that con- 
trary propositions lllay both be false, but cannot both 
be true; that sub- contrary propositions may both be true, 
but cannot both be false; that of t\VO contradictory propo- 
sitions one must be true and the other false; that of two 
subalternate propositions the truth of the universal proves 
the truth of the particular, and the falsity of the particular 
proves the falsity of the universal, but not vice versá*; are 
apt to appear, at first sight, very technical and mysterious, 
but when explained, seem almost too obvious to require so 
formal a statement, since the same anlount of explanation 
which is necessary to make the principles intelligible, would 
enable the truths which they convey to be apprehended in 


* All A is B } . 
No A is B contraries. 
Some A is B } . 
S A . B subcontrarIes. 
orne IS not 
All A is B } .. 
S A . contradICtorIes. 
.. ome IS not B 
No A is B } 
S A . B also contradictories. 
orne IS 
All A is B } No A is B } 
Some A is B and Some A is not B respectively subalternate. 
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any particular case which can occur. III this reslJect, how- 
ever, these axioms of logic are on a l
, el with those of mathe- 
matics. l"hat things which are equal to the saIne thing arc 
equal to one another, is as obvious in any particular case as 
it is in the general statenlent: and if no such general maxim 
had ever been laid down, the demonstrations in Euclid would 
never have halted for any difficulty ill stepping across the 
gap which this axiom at present serves to bridge oyer. 1. 7 et 
no one has ever censured writers on geolnetry, for placing a 
list of these elementary generalizations at the head of their 
treatises, as a first exercise to the learner of the faculty which 
will be required ill l1ÏUl at e\ ery step, that of apprehending a 
general truth. And the student of logic, in the discussion 
even of such truths as we have cited above, acquires habits 
of circumspect interpretation of words, and of exactly Inea- 
snring th
 length and breadt11 of his assertions, which are 
among the most indispensable conditions of any consider- 
able mental attainment, and ,vhich it is one of the prinlary 
objects of logical discipline to cultivate. 


9 3. IIavil1g noticed, in order to exclude ii.om the pro- 
vince of Reasoning or Inference properly so called, the 
cases in which the progression from one truth to another is 
only apparent, the logical consequent being a mere repetition 
of the logical antecedent; we no,v pass to thole which are 
cases of inference in the proper acceptation of the term, 
those in which we set out from known truths, to arrive at 
others really distinct from thenl. 
Reasoning, in the extended sense in which I use the 
term, and in which it is synonymous ,,,itb Inference, is popu- 
larly said to be of two kinds: reasoning from particularð 
to generals, and reasoning from generals to particulars; the 
former being called Induction, the latter Ratiocination or 
Syllogisln. It will presently be shown that there is a third 
species of reasoning, which falls under neither of these 
descriptions, and which, nevertheless, is not only yalid, but 
is the foundation of both the others. 
It is necessary to observe, that the expressions, reason- 
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ing from particulars to generals, and reasoning from generals 
to particulars, are recoIlllnended by brevity rather than by 
precision, and do not adequately mark, without the aid of a 
commentary, the distinction between Induction (in the sense 
now adverted to) and Ratiocination. The meaning in- 
tended by these expressions is, that Induction is inferring a 
proposition froin propositions less general than itself, and 
Ratiocination is inferring a proposition from propositions 
equally or more general. 'Vhen, from the observation of a 
number of individual instances, we ascend to a general 
proposition, or when, by combining a nlunber of general pro- 
positions, ,ve conclude from them another proposition still 
more general, the process, which is substantially the same 
in both instances, is called Induction. \Vhen from a general 
proposition, not alone (for from a single proposition nothing 
can be concluded which is not involved in the terms,) but by 
combining it with other propositions, we infer a proposition 
of the same degree of generality with itself, or a less general 
proposition, or a proposition merely individual, the process 
is Ratiocination. 'Vhen, in short, the conclusion is more 
general than the largest of the premisses, the argument is 
conlmonly called Induction; ,,-hen less general, or equally 
general, it is Ratiocination. 
As all experience begins with individual cases, and pro- 
ceeds frol11 fJ1em to generals, it might seem most confornlable 
to the natural order of thought that Induction should be 
treated of before we touch upon R,atiocination. It will, how- 
ever, be advantageous, in a science which ailns at tracing our 
acquired knowledge to its sources, that the inquirer should 
commence with the latter rather than with the earlier stages 
of the process of constructing our knowledge; and should 
trace derivative truths backward to the truths froln which they 
are deduced, and on which they depend for their evidence, 
before attempting to point out the original spring from which 
both ultin1ately take their rise. The adV"antages of this order 
of proceeding in the present instance ,vill manifest them- 
selves as we advance, in a manner superseding the necessity 
of any further justification or explanation. 
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Of Induction, therefore, we shall say no Inore at present, 
than that it at least is, without doubt, a process of real in- 
ference. The conclusion in an induction embraces more 
than is contained in the premisses. The principle or law 
collected fronl particular instances, the general proposition 
in which we elnbody the result of our experience, covers a 
much larger extent of ground than the individual experi- 
lUel1ts which are said to form its basis. A principle ascer- 
tained by experience, is nlore than a luere sUlIlming up of 
what has been specifically observed in the individual cases 
which have been examined; it is a generalization grounded 
on those cases, and expressive of our belief, t11at what we 
there found true is true in an indefinite nUl1Jber of cases 
which we have not exau1Ïncd, and are never likely to 
exalnine. The nature and groun(ls of this inference, and the 
conditions necessary to Inake it legitimate, will be the sub- 
ject of discussion in the Third Book: but that such inference 
real1y takes place is not susceptible of question. In every 
induction we proceed fronl truths which we knew, to truths 
which we did not know; from facts certified by observation, 
to facts which ,ve have not observed, and even to facts not 
capable of being now observed; future facts, for example; 
but which we do not hesitate to believe on the sole evidence 
of the induction itself. 
Induction, then, is a real process of Reasoning or In- 
ference. 'Vhether, and in what sense, so much can be said 
of the Syllogism, relnalns to be determined by the exalnina- 
tion into which we are about to enter. 
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 1. THE analysis of the SyHogism has been so accu- 
rately and fully performed in the common manuals of Logic, 
that in the present ,york, which is not designed as a manual, 
it is sufficient to recapitulate, 'lnelnoriæ causâ, the leading 
results of that analysis, as a foundation for the remarks to be 
afterwards made on the functions of the syllogisIn, and the 
place which it holds in science. 
To a legitimate syllogisln it is essential that there should 
be three, and no more than three, propositions, namely, the 
conclusion, or proposition to be proved, and two other pro- 
positions which together prove it, and which are called the 
prelnisses. It is essential that there should be three, and no 
more than three, terms, namely, the subject and predicate of 
the conclusion, and another called the middleterm, which 
must be found in both premisses, since it is by means of it 
t1Jat the other two tern1S are to be connected together. The 
predicate of the conclusion is called the major term of the 
syllogism; the subject of the conclusion is called the minor 
term. As there can be but three terms, the lllajor and minor 
terms must each be found in one, and only one, of the pre- 
misses, together with the middle term which is in theln both. 
The prelniss which contains the n1Ìddletenn and the major 
term is called the luajor premiss; that which contains the 
middle term and the minor term is called the minor premiss. 
Syllogisms are c1i"ided by some logicians into three 
figures, by others into four, according to the position of the 
middleterm, ,vhich may either be the subject in both pre- 
misses, the predicate in both, or the subject in one and the 
predicate in the other. The most COlnmon case is that in 
which the Iniddleternl is the subject of the major premiss 
and the predicate of the Ininor. 'íhis is reclioned as the 
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first figure. '\"hen the Iniddletenn is t1H.
 predicate in both 
premisses, the syllogislll belongs to the second figure; when 
it is the subject in both, to the third. In the fourth figure 
tlle Iniddletenn is the subject of the Ininol" pren1Ïss and tl1f
 
predicate of the Inajor. Those writers who reckon no more 
than three figures, include this case in the first. 
Each figure is. di,.ided into modes, according to "hat are 
called the quantity and quah"ty of the propositions, that is, 
according as they are universal or pa.rticular, affirnlative or 
negative. The following are exalnples of all the legitÍ1nate 
modes, that is, all those in which the conc1usion correctly 
follows from the premisses. A is the minor term, C the 
major, B the Iniddlet
rm. 


FIRST FIGCRE. 
All B is C No B is C All B is C No B iR C 
All A is B All A. is B SOlne A i
 R Sonle .A iR R 
therefore therefore therefore therefore 
All A is C No A is C Some A is C Some A is not C 
SECOXD FIGURE. 
No C is B All C is B No C is :H All C is B 
All A is B Xo A is B SOllle A is B Some A is not B 
therefore therefore therefore therefore 
No A is C No A is C SomeAis nota Sonle A is not a 


THIRD FIGURE. 


All B is C No B i8 C Some B is C All 13 is C Some B is not C No B is C 
All B is A All B is A All B is A Some B is A All B is A Some B is A 
therefore therefore therefore therefore therefore therefore 
Some A is C Some A is not C Some A is C Some A is C Some A is not C Some A is not C 


FOURTH FIGURE. 


All a is B 
All B is A 
therefore 
Some A is C 


All C is B 
No B is .A 
therefore 
Some A is not C 


Some C is B 
All 13 is A 
therefore 
Some A is C 


No C is B No a is B 
All B is A Some B is ..A 
therefore therefore 
Some A is DOt.C Some A is not C 


In these exelllplars, or blank fornls of nlaking syllogisms, 
no place is assigned to .
ingular propositions; not, of course, 
because such propositions are not used in ratiocination, but 
because, their predicate being affirmed or denied of the 
whole of the subject, they are ranked, for the purposes of 
the sy 1l0gism, with universal propositions. Thus, these two 
syllogisms- 
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All men are mortal, 
.A11 kings are men:- 
therefore 
1\11 kings are l11ortal, 


Alllnen are mortal, 
Socrates is a man, 
therefore 
Socrates is lllortal, 


are arguments precisely silni1ar, and are both ranked in thf' 
first lnode of the first figure. 
The reasons why syllogisnls in any of the above fonns 
are legitimate, that is, why, if the premisses be true, the 
conclusion lnust necessarily be so, and why this is not the 
case in any other possible rnode, (that is, in any other cOln- 
bination of universal and particular, affirmative and negative 
propositions,) any person taking interest in these inquiries 
may be presumed to have either learnt from the conlmon 
school books of the syllogistic logic, or to be capable of 
divining for himself. The reader may, however, be referred, 
for every needful explanation, to Archbishop 'Vhately's 
Elements of Logic, ,vhere he will find stated with philoso- 
phical precision, and eXplained with remarkable perspicuity, 
t1le whole of the COlnlnOI1 doctrine of the syllogisln. 
All valid ratiocination; all reasoning by which, frolll 
general propositions previously adlnitted, other propositions 
equaHy or less general are inferred; nlay be exhibited in 
SOlne of the above fonns. The ,vhole of Euclid, for exalnple, 
might be thrown without difficulty into a series of syllogislns, 
regular in mode and figure. 
Although a syllogisln framed according to any of these 
formulæ is a valid argument, all correct ratiocination adn1Ïts 
of being stated in syllogisms of the first figure alone. The 
rules for throwing an arglunent in any of the ot11er figures 
into the first figure, are called rules for the reduction of sy llo- 
gislns. It is done by the conversion of one or other, or both, 
of the premisses. Thus an argument in the first mode of the 
second figure, as- 


No C is B 
AU A is B 
therefore 
No A is C, 
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Inay be reduced as follows. The proposition, No C is R, 
being an universal negative, adlnits of t:;imple conversion, 
and may be changed into No B is C, which, as we showed, is 
the very same assertion in other words-the saIne fa.ct diffe- 
rently expressed. This transforIllation having been effected, 
the argument aSSUInes the following fornl :- 
xo n is C 
All A is B 
therefore 

o _\ is C, 
w}lÍch is a good syllogism in the second mode of the first 
figure. Again, an argtnnent in the first ]node of the third 
figure lnnst resemble the fol1owing :- 
All ß is C 
.All B is A 
therefore 
Some A is C, 
where the minor pren1Ïss, All n is A, confornlabl.r to what 
,,-as laid down in the last chapter respecting uni versal affirma- 
tives, does not admit of silnple conversion, but lnay be 
converted per accidens, thus, SOlne A is B; which, though it 
does not express the ,,-hole of what is asserted in the propo- 
sition AU B is A, expresses, as ,vas formerly shown, part 
of it, and must therefore be true if the whole is trne. \Ve 
have, then, as the result of the reduction, the follo",-ing syllo- 
gism in the third mod
 of the first figure:- 
All B is C 
SOlne .A is B, 
fronl ,,-hich it obviously follows, that 
SOlne A is C. 
In the saine manuer, or in a manner on which after these 
examples it is not necessary to enlarge, every mode of the 
second, third, and fourth figures may be reduced to SOine one 
of the four modes of the first. In other words, every conclu- 
sion which can be proved in any of the last three :figures, 
Inny be proved in the first figure from the same premisses, 
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with a slight alteration in the mere mannel" of expressing 
them. Every valid ratiocination, therefore, may be stated in 
the first figure, that is, in one of the following forms :- 
Every B is C No B is C 
All A } All A 
is B, 
Some A Some A 
therefore therefore 
All A } No A is } 
is C. C 
Some A Some A is not . 
Or if more significant syu1bols are preferred :- 
To prove an affirmative, tIle argument HUlst adlnit of 
being stated in this form:- 
All animals are n1ortal; 
All men } 
Some men 
Socrates 
therefore 
All men 1 
Some men 
Socrates 


} 


is B, 


are anilnals; 


are mortal. 


To prove a negative, the argument must be capable of 
being expressed in this form :- 
No one who is capable of self-control IS necessarily 
"VICIOUS; 


All negroes 
Some negroes 
Mr. A's negro 


} arc capable of sf'lf-C'ontrol ; 


therefore 
No negroes nrp } 
Some negroes are not necessarily vicious. 
1\lr. A's negro is not 
Although all ratiocination admits of being thrown into one 
or the other of these forms, and sometitnes gains consider- 
ably by the transformation, both in clearness and in the 
obviousness of its consequence; there are, no doubt, cases 
in which the argument falls more naturally into one of the 
other three figures, and in which its conclusiveness is more 
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apparent at the first glance in those figures, than when 
reduced to t1H
 first. Thus, if the propositioil ,yere that 
pagans Inay Le virtuou
, and the evidence to prove it werc 
the example of _\ristides; a syllogisll1 in the third figure, 
Aristides was virtuous, 
...\ ristides was a pagan, 
thereforc 
Some pagan was virtuous, 


"ould he a tnorc natural tHode of stating the arg11111cnt, antI 
would carry conviction In01"e instantly honlc, than thp smnp 
ratiocination strained into the first figure, thus- 
Aristides was virtuous, 
SOlne pagan ,vas Aristides, 
therefore 
SOine pagan was virtuous. 


A Gentian philosophcr, Latnbert, whose Nelles Organon 
(published in the year 1764) contains anlong other things 
one of thp Inost elaborate and complete expositions ever yet 
Inade of the syllogistic doctrine, has expressly exan1Ïned 
what sorts of argunlents fall most natural1y and suitahlJ 
into each of the four figures; and his solution is character. 
ized by great ingenuity and clearness of thought.. The 


* His conclusions are, " The firsi figure is suited to the discovery or proof 
of the properties of a thing; the second to the discovery or proof of the dis. 
tinctions between things; the third to the discovery or proof of instances and 
exceptions; the fourth to the discovery, or exclusion, of the different species 
of a genus." The reference of syllogisms in the last three figures to the dirfun1 
de omni et nullo is, in Lambert's opinion, strained and unnatural: to each of 
the three belongs, according to him, a separate axiom, co-ordinate and of equal 
authority with that dictum, and to which he gives the names of dirflllll de 
diverso for the second figure, dictum de exemplo for the third, and dictum dp 
reciproco for the fourth. See part i. or Dianoiologie, chap. iv. 
 229 et .
eqq. 
l\Ir. De l\Iorgan's " Formal I.ogic, or the Calculus of Inference, Necessary 
and Probable," (a work pub1ished since the statement in the text was made,) 
far exceeds in elaborate minuteness I.ambert's treatise on the syllogism. ]\-[r. De 
:\1organ's principal onject is to bring within strict technical rules the cases in 
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argument, ho-wever, is one and the same, in whichever :figure 
it is expressed; since, as we have already seen, the pre- 
misses of a syllogism in the second, third, or fourth figure, 
and those of the syllogisln in the first figure to which it may 
he reduced, are the saille premisses in everything except 
language, or, at least, as llluch of them as contributes to the 
proof of the conclusion is the same. 'Ve are therefore at 
liberty, in conformity with the general opinion of logicians, 
to consider the two elementary forms of the first figure as 
the universal types of all correct ratiocination; the one, when 
the conclusion to be proved is affinnative, the other, when 
it is negative; even though certain arguments may ha,e a 
tendency to clothe theillselves in the forms of the second, 
third, and fourth figures; which, however, cannot possibly 
happen with the only class of arguments 'which are of first- 


which a conclusion can be drawn from premisses of a form usually classed as 
particular. He observes, very justly, that from the premisses 1\lost Bs are Cs, 
most Bs are As, it may be concluded with certainty that some As are Cs, 
since two portions of the class B, each of them comprising more than half, 
must necessarily in part consist of the same individuals. Following out this 
line of thought, it is equally evident that if we knew exactly what proportion 
the "most" in each of the premisses bear to the entire class B, we could in- 
crease in a corresponding degree the definiteness of the conclusion. Thus if 60 
per cent of B are included in C, and 70 per cent in A, 30 per cent at least 
must be common to both; in other words, the number of As which are Cs, 
and of Cs which are As, must be at least equal to 30 per cent of the class B. 
Proceeding on this conception of" numerically definite propositions," and ex- 
tending it to such forms as these :-" 45 Xs (or more) are each of them one of 
70 Ys," or "45 Xs (or more), are no one of them to be found among 70 Ys," 
and examining what inferences admit of being drawn from the various combi- 
nations which may be made of premisses of this description, l\Ir. De Morgan 
establishes universal formulæ for such inferences; creating for that purpose 
not only a new technical language, but a formidable array of symbols ana- 
logous to those of algebra. 
Since it is undeniable that inferences, in the cases examined by 1\Ir. De 
Morgan, can legitimately be drawn, and that the ordinary theory takes no 
account of them, I will not say that it was not worth while to show in detail 
how these also could be reduced to formulæ as rigorous as those of Aristotle. 
'Vhat l\Ir. De l\Iorgan has done was worth doing once (perhaps more than 
once, as a school exercise); but I question if its results are worth studying 
and mastering for any practical purpose. The practical use of technical forms 
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rate scientific importance, those in which the conclusion is 
an universal affil"ll1ative, such conclusions being susceptible 
of proof in the first fignre alone. 



 2. On exan1Îning, then, these two general fonnu]æ, 
we find that in both of theIn, one preluiss, the luajor, is an 
uniycrsal proposition; and accorùing as this is affinnatin=- 
or negative, the conclusion is so too. All ratiocination, 
therefore, sta,rts froln a. general proposition, principle, or 
asslllnption: a proposition in which a predicat(
 is aflinned 
or denied of an entire class; that is, in which some attribute, 
or the negation of some attribute, is asserted of an indefinite 
nUlnbcr of objects distinguished by a C01111110n characteristic, 
and designated, in conscquence, by a comlllon nanle. 
The other premiss is always affirnuttive, and asserts that 
s0111ething (which Jl1ay be either an individual, a class, or 


of reasoning is to bar out fallacies: but the fallacies which require to be 
guarded against in ratiocination properly so called, arise from the incautious 
use of thc common forms of language; and the logician must track thc fallacy 
into that territory, instead of waiting for it on a territory of his own. 'Vhile 
he remains among propositions which have acquired the numerical precision 
of the Calculus of Probabilities, the enemy is left in possession of the only 
ground on which he can be formidable. The" quantification of the predicate," 
an invention to which Sir 'Villiam Hamilton attaches so much importance as 
to have raised an angry dispute with l\lr. De 
Iorgan respecting its authorship, 
appears to me, I confess, as an accession to the art of Logic, of singularly small 
value. It is of course true, that" All men are mortal" is equivalent to "Every 
man is some mortal." But as mankind certainly will not be persuaded to 
"quantify" their predicates in common discourse, they want a logic which will 
teach them to reason correctly with propositions in the usual form, by furnishing 
them with a type of ratiocination to which propositions can be referred, retaining 
that form. Not to mention that the quantification of the predicate, instead of being 
a means of bringing out more clearly the meaning of the proposition, actually 
leads the mind out of the proposition, into another order of ideas. For when we 
say, All men are mortal, we simply mean to affirm the attribute mortality of all 
men; without thinking at all of the class mortal in the concrete, or troubling 
ourselves about whether it contains any other beings or not. It is only for 
some artificial purpose that we ever look at the proposition in the aspect in 
which the predicate also is thought of as a class-name, either including the 
subject only, or the subject and something more. 


1:}-2 
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part of a class) belongs to, or is included in, the class 
respecting which something was affirnled or denied in the 
lllajor prenliss. It follows that the attribute affirmed or 
denied of the entire class Inay (if there was truth in that 
affirnlation or denial) be affinned or denied of the object or 
objects alleged to be included in the class: and this is pre- 
cisely the assertion made in the conclusion. 
'Vhether or not the foregoing is an adequate account of 
the constituent parts of the syllogism, will be presently con- 
sidered; but as far as it goes it is a true account. It has 
accordingly been generalized, and erected into a logical 
Inaxiln, on which all ratiocination is said to be founded, inso- 
much that to reason, and to apply the maxinl, are supposed 
to be one and the same thing. The maxilll is, 'That what- 
ever can be affirmed (or denied) of a class, may be affinned 
(or denied) of everything included in the class. This axiom, 
supposed to be the basis of the syllogistic theory, is tenDed 
by logicians the dictum de omni et nullo. 
This lnaxiln, how.ever, \vhen considered as a principle of 
l"easol1ing, appears suited to a system of llletaphysics once 
indeed generally received, but which for. the last two centuries 
has been considered as finally abandoned, though there ha,'e 
not been wanting, in our own day, attempts at its revival. 
So long as what were termed U niversa]s were regarded as a 
peculiar kind of substances, having an objective existence 
distinct froln the individual objects classed under them, the 
dictum de omni conveyed an important meaning; because it 
expressed the interconlmunity of nature, which it was ne- 
cessary on that theory that we should suppose to exist 
between those general substances and the particular sub- 
stances which were subordinated to them. That every- 
thing predicable of the universal was predicable of the 
various individuals contained under it, was then no identical 
proposition, but a statement of what was conceived as a 
fundamental law of the universe. The assertion that the 
entire natuIe and properties of the substantia secunda fonned 
part of the properties of each of the individual substancec;; 
called. by the sanle ualne; tllat the properties of l\Ian, for 
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CX
llllple, were propcrties of all lucn; was a propusition uf 
real 
jgnificance when l11au did not mean all Blen, hut sonlC- 
thing inherent in 111en, and vastly superior to thcIll in dignity. 

ow, however, when it is known that a class, an universal, a 
genus or species, is not an entity per se, hut ncither IllUre 
nor less than tIIC individual substances then)scl yes ,vhich 
arc placed in the class, aud that thcre is nothing real in the 
Inatter except those oLjects, a COUllllon naUlC givcn to them, 
and conlmon attributes indicatcd ùy the llallie; what, I 
should bc glad to kno", do we learn by bcing told, that 
whatever call be affiruled of a class, luay be affirmed of every 
object contained in the class? The class is nothing but the 
objects contained in it: and the dictum de ornlli merely 
Rillounts to thc identical proIJosition, that whatever is true of 
certain objects, is true of each of those objects. If all ratio- 
cination were DO more than the application of this llltlxinl to 
particular cases, the syllogism would indced be, what it has 
so often been declared to be, sole Inn trifling. The dicturll de 
omni is on a par with another truth, which in it:s tÏ1ne was 
also reckoned of great importance, "'Ybatever is, is;" and 
not to be c0111pared in point of significance to the cognate 
aphorislll, " It is ilupossiLle for the Siune thing to be and not 
to be;" since this is, at the lowest, equivalent to the logical 
axionl tbat contradictory propositions cannot both Le true. 
'ro give any real lueaning to the dictum de omni, we lllust 
consider it not as an axiolu, but as a definition; we tllust 
look upon it as intended to explain, in a circuitous and 
paraphrastic 111anner, the meaning of the word class. 
.An error which seenled finally refuted and dislodged 
fronl thought, often needs only put on a new suit of phrases, 
to Le welconled back to its old quarters, and allowed to 
repose unquestioned for another cycle of ages. l\lodern 
philosophers have not Leen sparing in their contempt for 
the scholastic doglna that genera and species are a peculiar 
kind of substances, ,,-hich general substances being the only 
pcrnlanent things, while the individual substances COIn pre- 
hended under theul are in a perpetual flux, knowledge, 
which nccessarily iluports stability, can only hayc relation 
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to those genenù substances or universals, and not to the 
facts or particulars included under theln. Yet, though 
nominally rejected, this very doctrine, whether disguised 
under the Abstract Ideas of Locke (whose speculations, 
however, it has less vitiated than those of perhaps any other 
'writer who has been infected ,yith it), under the ultra-nomi- 
nalisll1 of Hobbes and Condillac, or the ontology of the 
later Kantians, lIas never ceased to poison philosophy. 
Once accustomed to consider scientific investigation as essen- 
tially consisting in the study of universals, nlen did not drop 
this habit of thought when they ceased to regard universals 
as possessing an independent existence: and evcn those 
,,,ho 'went the length of considering them as mere names, 
could not free themselves from the notion that the investiga- 
tion of truth consisted entirely or partly in some kind of 
conjuration or juggle with those names. 'Vhen a philo- 
sopher adopted fully the NOIuinalist view of the signification 
of general language, retaining along ,vith it tIle dictum de omni 
as the foundation of all reasoning, two such premisses fairly 
put together were likely, if he was a consistent thinker, to 
land him in rather startling conclusions. Accordingly it 
has been seriously held, by writers of deser\Ted celebrity, 
that the process of arriving at ne'v truths by reasoning con- 
sists in the mere substitution of one set of arbitrary signs 
for another; a doctrine ,yhich they supposed to derive ir- 
resistible confirmation froll1 the example of algebra. If 
there were any process in sorcery or neCrOllJancy U10re pre- 
ternatural than this, I should be luuch surprised. 'rhe 
cllltninatil1g point of this philosophy is the noted aphorislll 
of Condillac, that a science is nothing, or scarcely anything, 
but une langue bien faite: in other words, that the one 
sufficient rule for discovering the nature and properties of 
objects is to naUle theln properly: as if the reverse were not 
the truth, that it is iUlpossible to name then} properly 
except in proportion as we are already acquainted with their 
nature and properties. Can it be necessary to say, that 
none, not eyen the UIOst trivial knowledge with respect to 
Things, ever was or could be original1y got at by any COI1- 
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cei vable luanipulatioll uf lnere names, as buch; anù that 
what can be learnt froIH BaIHes, is only what ßOlnebody who 
used the nalnes, kncw before? l)hilosophical analysis 
confinlls the indication of COInnlon sense, that the fUllc- 
tion of nalnes is but that of enabling us to relltl-mber anù 
to cOlnmunicate our thoughts. 1'hat they also strengt111'l1, 
even tu an incalculable extent, the power of thought itself, 
is nlost true: but they do this by no intrinsic and peculiar 
virtuc; thcy do it by the power inhcrent in an artificial 
lllenlory, all instruInent of which few have ade(luately con- 
sidered tIle ilnlJlen
e potcncy. 
\s an artificial 111 elIlory, 
language truly is, what it has so often been called, an 
instrulnellt of thought: but it is one thing to be the instru- 
111ent, and another to be the exclusive suhject upon which 
the illstrllluellt is exercised. 'Ve think, indeed, to a con- 
siderable extent, hy nleaus of nalllCS, but what we think of
 
are the things called by those names; and there cannot be 
a greater error than to imagine that thought can be carried 
on with nothing in our 111Índ but nalnes, or that we can 
lual{e the names think for us. 


. 



 3. Those who considered the dictztrn de O1nni as the 
foundation of the sy llogislll, looked upon argulnents in a 
n1anner corresponding to the erron
ous ,.iew which lloùbes 
took of propositions. Because there are some propo- 
sitions which are Inerely verbal, Hobbes, in order appa- 
rently that his definition might be rigorously uni versa], 
defined a proposition as if no propositions declared 
anything except the Ineaning of words. If IIobbes was 
right; if no further account than this could be given of 
the import of propositions; no theory could be given but 
the C01l1nlonly received one, of the combination of pro- 
l)ositions in a syllogism. If the minor pren1iss asserted 
nothing nlore than that something belongs to a class, and 
if the 111ajor premiss asserted nothing of that class except 
that it is included in another class, the conclusion would 
only be, that what was included in the lower class is 
included in the higher, and the result, therefore, nothing 
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except tbat the classification is consistent with itself. But 
've have seen that it is no sufficient account of the lueaning 
of a proposition, to say that it refers something to, or ex- 
cludes sOll1ething from, a class. Every proposition which 
conveys real information asserts a n1atter of fact, dependent 
on the laws of nature, and not on artificial classification. It 
asserts that a given object does or does not possess a given 
attribute; or it asserts that two attributes, or sets of attri- 
butes, do or do not (constantly or occasionally) coexist. 
Since such is the purport of all propositions ,vhich convey 
any real kno,vledge, and since ratiocination is a mode of 
acquiring real knowledge, any theol.y of ratiocination which 
does not recognise this ilnport of propositions, cannot, we 
lllay be snre, be the true one. 
Applying this vie,v of propositions to the two pren1Ïsscs 
of a syllogislll, we obtain the following results. The major 
premiss, which, as already remarked, is always universal, 
asserts, that all things which have a certain attribute (or 
attributes) have or have not along with it, a certain other 
attribute (or attributes). The minor prelniss asserts that 
the tláng or set of things "iIich are the subject of that 
pren1Ïss, have the first-mentioned attribute; and the conclu- 
sion is, that they have (or that they have not) the second. 
Thus in our fonner exanlple, 
Alllnen are lnortal, 
Socrates is a man, 
therefore 

ocrates is mortal, 
the subject and predicate of the Inajor prelniss are conno- 
tative tenus, denoting objects and connoting attributes. The 
assertion in the lllajor premiss is, that along with one of 
the 1\vo sets of attributes, we always find the other: that 
the attributes connoted by" Dlan "never exist unless con- 
joined with the attribute called mortality. The assertion in 
the minor prelniss is that the individual nanled Socrates 
]10SSeSses the former attributcs; and it is concluded that he 
possesses also the attribute ulortality. Or if both the pre- 
luisses are gcneral propositions, as 
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All 11]Cn are lliortal, 
.All kin us are Inen 
b , 
therefore 
All kings are Inortal, 
the n1Ínor prenliss asserts that the attributes denoted h) 
láng
hip only exist in conjunction with thuse signilied hy 
the word Ulall. 1'he lllajor asserts as before, that the last 
nlentiolled attributes are neycr found without the attribute 
of Inortality. The cunclusion is, that whcrc,'cr the attri- 
butes of kingship are found, that of mortality is found 
also. 
If the major prclnis8 wcre negative, as, No lllcn arc 
olnnipotent, it would assert, not that the attributes connoted 
by "luan" never exist without, but that they never exist 
with, those connoted by "olnnipotent:" frolll which, together 
with the In in or preluiss, it is concluded, that the SfUlle incom- 
patibility exists bctwccn the attribute onll1Ïpotence aud 
those constituting a king. In a similar manner we Inight 
analyse any other exalnple of the syl1ogism. 
J f we generalize this process, and look out for the 
principle or law involved in every such inference, and 
presupposed in every syllogism the propositions of which 
are anything lllore than merely verbal; we find, not the 
ll1Hueaning diclzl1Jl de onlJli et nullo, but a fundamental prin- 
ciple, or rather two principles, strikingly resembling the 
axiollls of Inatheu]atics. The first, which is tile principle of 
affin11atÍ\
e syllogisms, is, that things ,,,hich coexist with the 
sanIe thing, coexist with one another. The second is the 
principle of negative syllogislllS, and is to this effect: that a 
thing which coexists with another thing, with which other a 
third thing does not coexist, is not coexistent with that third 
thing. These axioms manifestly relate to facts, and not to 
conventions; and one or other of thcm is the ground of the 
legitimacy of every argulnent in which facts and not convell- 
tions are the matter treated of. 



 J. It relnaius to tran
late this cxpoðliloll uf the 
svllogislll frolll the oue into the other of the two languages 
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in which we formerly remarked:N: that all propositions, and 
of course therefore all cOlnbinations of propositions, might 
be expressed. 'Ve observed that a proposition might be con- 
sidered in two different ligbts; as a portion of our knowledge 
of nature, or as a melllorandum for our guidance. Under the 
former, or speculative aspect, an affirmative general proposi- 
tion is an assertion of a speculative truth, viz. that whatever 
has a certain attribute has a certain other attribute. Under 
the other aspect, it is to be regarded not as a part of our 
knowledge, but as an aid for our practical exigencies, by 
enabling us, when we see or learn that an object possesses 
one of the two attributes, to infer that it possesses the other; 
thus eDlploying the first attribute as a mark or evidence of 
the second. Thus regarded, every syllogism comes within 
tbe following general fornlula :- 
Attribute A is a lllark of attribute B, 
A given object has the mark A, 
therefore 
The given object has the attribute B. 
Referred to this type, the argulllents which \ve have lately 
cited as specimens of the syllogisln, will express thelllselves 
in the following manner:- 
The att1"Íbutes of man are a mark of the attribute lllortality, 
Socrates has the attributes of Juan, 
therefore 
Socrates has the attribute lnortality. 
And again, 
The attributes of man are a lnark of the attribute nlortality, 
The attributes of a king are a mark of the attributes of Ulan, 
therefore 
'rhe attributes of a king are a lnark of the attribute mortality 
And lastly, 
The attributes of Jnan are a mark of the absence of the 
attribute Ollluipotence, 


)\< Suprà, p. 129. 
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The attributes of a king are a lllark of the attributcs of luan, 
thcrefore 
The attributes of a king are a mark of the abscnce of the 
attribute significd by the word omnipotent, 
(or, are evidence of the absence of that attributc.) 
To correspond with this altcration in the form of the 
sJllogislllS, the axio1l1s on which the syllogistic process is . 
founded must undergo a corresponding transfonuation. In 
this altercd phraseology, both those axioms may be brought 
under one general expression; nalnely, that whatever pos- 
sesses any 111ark, possesses dlat which it is a lnark of. Or, 
when the minor prcmiss as ,veIl as the Inajor is universal, 
,ve ll1ay state it thus: 'Vhatcycr is a mark of any mark, is it, 
luark of that which this last is a mark of. To trace th
 
identity of these axioms with those previously laid down, 
lllay be left to the intelligent reader. 'Ve shall find, as ,ve 
proceed, the great con,.enience of the phraseolugy into ,vhich 
we have last thrown thenl, and which is better adapted than 
any I am acquainted with, to express with precision and 
force what is ailned at, and actually accomplished, in every 
cagc of the ascertainn1cnt of a truth by ratiocination. 
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OF THE FUNCTIOXS, A
D LOGICAL VALUE, O:F THE 
SYLLOG IS1\1. 



 1. '''
E have shown what is the real nature of thl' 
truths with which the Syllogisnl is conversant, in contradis- 
tinction to the nlore superficial manner in which their Ï1nport 
is conceived in the comlnon theory; and what are the funda- 
111ental axiollls on which its probative force or conclusiveness 
depends. 'Ve have now to inquire, ,vhethel' the syllogistic 
process, that of reasoning fronl generals to particulars, is, or 
is not, a process of inference; a progress from the known to 
the unknown; a mea.ns of coming to a knowledge of S0I11e- 
thing ,,'hich ,ve did not know before. 
Logicians have been reluarkably unanimous in their IIlode 
of answering this question. It is universally allowed that a 
syllogism is vicious if there be an.rthing more in the conclu- 
sion than ,vas assumed in the premisses. But this is, ill 
fact, to sar, that nothing ever was, or can be, proved by syl- 
logisln, which ,vas not known, or assumed to be known, 
before. Is ratiocination, then, not a process of inference? 
And i
 the syllogisln, to which the word reasoning has so 
often been represented to be exclusively appropriate, not 
reany entitled to be called reasoning at all? This seeUlS 
an inevitable consequence of the doctrine, admitted by all 
writers on the subject, that a syllogism can prove no more 
than is involved in the premisses. Yet the acknowledglnent 
so explicitly made, has not prevented one set of writers frolH 
continuing to represent the syllogisln as the correct analysis 
of what the mind actually performs in discovering and proying. 
the larger half of tlle truths, whether of science or of daily 
life, which we believe; while those who have avoided this 
inconsistency, and fonowed out the general theorcnl respect- 
ing the logical value of the sy llogislu to its lcgitÏIuate c01"ol- 
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lary, have he en led to i1l1put0 uselessness nn(1 frivolity t.o the 
syllogistic theory itself, on the ground of the pPlitio principii 
which they allege to be inherent in every syllogisul. \..s) 
believe both thcsp opinions to be fund:uuentally erroneous, 
[ lnllst request the attention of the reader to certain con- 
siderations, without which any just appreciation of the tnu' 
character of the syllogisul, and the functions it pcrfonns in 
philosophy, appears to 111C ilnpossihle; but which 
eeIll to 
haye been either overlooked, or insufficiently adYCl"tec1 to, 
hoth by the defenders of the syllogistic theory and by it,:; 
assailants. 



 2. It must be granted that in every syl1ogisln, con- 
sidered as an arguuH'nt to prove the conclusion, there is a 
pctitin principii. 'Yhen ,ve say, 
..L\Il n1e11 are 1110rtal 
Socrates is a Ulan 
therefore 
Socrates is lnortal ; 
it is unansw.erably urged by the adversaries of tIle syllogistic 
theory, that the proposition, Socrates is ITIortal, is presup- 
posed in the 11lore general asslunption, Alllllen are 1110rtal: 
that we cannot be assured of the 1110rtality of all Inen, unless 
,ye are already certain of the mortality of every individual 
n1an: that if it be still doubtful whether Socrates, or any 
oth
r indi,'idual you choose to name, be lllortal or not, the 
sanH' degree of uncertainty must hang over the assertion, 
AJl IHen are mortal: that the general principle, instead of 
being given as evidence of the particular case, cannot itself 
be taken for trlle without exception, until every shadow of 
doubt which could affect any case comprised with it, is dis- 
pelled by p.vidence a liundè ; and then what renlains for tIle 
syllogiSll1 to prove? That, in short, no reasoning froIll 
generals to particulars can, as such, prove anything: since 
froln a general principle you cannot infer any particulars, 
but those which the principle itself assumes as known. 
l'hi!'\ do('trin
 appears to Hle irrefragable; and if logicians, 
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though unable to dispute it, have usually exhibited a strong 
disposition to explain it away, this was not because they could 
discover any flaw in the argument itself, but because the 
contrary opinion seemed to rest on arguments equally in- 
disputable. In the syllogism last referred to, for example, 
or in any of those which we previously constructed, is it not 
evident that the conclusion may, to the persoll to WhOlll the 
syllogism is presented, be actually and bonâ fide a new 
truth? Is it not Inatter of daily experience that truths 
previously undreamt of, facts ,vhich have 110t been, and 
cannot be, directly observed, are arrived at by way of 
general reasoning? 'Ve believe that the Duke of 'Velling- 
ton is mortal. 'Ve do not know this by direct observation, 
since he is not dead. If we were asked how, this being the 
case, we know the duke to be mortal, we should probably 
answer, Because all men are so. Here, therefore, we arrive 
at the kno"Tledge of a truth not (as yet) susceptible of obser- 
yation, by a reasoning which admits of being exhibited in 
the folJowing syllogislll:- 
All men are mortal 
The Duke of 'Vellington is a mall 
therefore 
The Duke of 'Vellington is Illortal. 
And since a large portion of our knowledge is thus acquired, 
logicians have persisted in representing the syllogism as a 
process of inference or proof; although none of them has 
cleared up the difficulty which arises from the inconsistency 
between that assertion, and the principle, that if there be 
anything in the conclusion which was not already asserted 
in the premisses, the argument is vicious. For it is im- 
possible to attach any serious scientific value to such a luere 
salvo, .as the distinction drawn between heing involved by 
implication in the pren1Ísses, and being directly asserted in 
them. 'Vhen Archbishop 'Vhately, for example, says,*' 
that the object of reasoning is "merely to expand and un- 
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fold the a
sertions wrapt up, as it were, and implied in those 
with which ,ve set ont, and to bring a person to perceive and 
acknowledge the full force of that 'which he has adlnitted," 
he does not, I think, n1eet the real difficulty requiring to be 
explained, namely, how it happens that a science, like 
geometry, can be an "wrapt up" in a few definitions and 
axioms. Nor does this defence of the sy 1l0gis1l1 differ uluch 
fro III what its assailants urge against it as an accusation, 
when they charge it with being of no use except to those 
,,-ho seck to press the consequences of an a(hnission into which 
a person llas been entrapped without having considered and 
understood its full force. "Then you admitted the major 
prell1Ïss, you asserted the conclusion; but, says Archbishop 
""'hately, you asserted it by Ï1nplication utcrely: this, how- 
eyer, can lu're only mean that you asserted it unconsciously; 
that you did not know J on were asserting it; but, if so, 
the difficulty revives in this shape-Ought you not to haye 
kno"'l? "... ere you warranted in asserting the general pro- 
position without haying satisfied yourself of the truth of 
everything ,vhich it fairly includes? ...\nd if not, what then 
is the syllogistic art but a contrivance for catching you in a 
trap, and holding you fast in it?- 



 3. From this difficulty there appears to be but one 
Issue. The proposition that the Duke of 'Vellington is 


'" It is hardly necessary to say, that I am not contending for any such absur- 
dity as that we actually" ought to have known" and considered the case of every 
individual man, past, present, and future, before affirming that all men are 
mortal: although this interpretation has been, strangely enough, put upon the 
preceding observations. There is no difference between me and Archbishop 
"""hately, or any other defender of the syllogism, on the practical part of the 
matter; I am only pointing out an inconsistency in the logical theory of it, as 
conceived by almost all writers. I do not say that a person who affirmed, be- 
fore the Duke of 'Vellington was born, that all men are mortal, knew that the 
Duke of "\Yellington was mortal; but I do say, that he asserted it; and I ask 
for an explanation of the apparent logical fallacy, of adducing in proof of the 
Duke of 'V ellington's mortality, a general statement which presupposes it. 
Finding no sufficient resolution of this difficulty in any of the writers on 
Logic, I have attempted to supply one. 
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Inortal, is evidently an inference; it is got at as a conclnsion 
from something else; but do we, in reality, conclude it fronl 
the proposition, Alllnen are mortal? J answer, no. 
The error committed is, I conceive, that of overlooking 
the distinction between the two parts of the process of 
philosophizing, the inferring part, and the registering part; 
and ascribing to the latter the functions of the former. l'he 
Inistake is that of referring a person to his own notes for 
the origin of his knowledge. If a person is asked a question, 
and is at the Inoment unable to answer it, he Inay refresh 
his memory by turning to a memorandum ,v}Üch he carries 
about ,vith him. But if he ,vere asked, how the fact caIne 
to his knowledge, he ,vould scarcely answer, because it was 
set down in his note-book: unless the book ,,'as written, 
like the Koran, with a quill from the wing of the angel 
Gabriel. 
Assuming that the proposition, The Duke of"\V ellington 
is mortal, is imlnediately an inference from the proposition, 
Alllnen are Inortal; whence do we derive our knowledge of 
that general truth? Of course fronl observation. Now, all 
,,,hich man can observe are individual cases. Froln these all 
general truths must be drawn, and into these they may be 
again resolved: for a general truth is but an aggregate of 
particular truths; a comprehensive expression, by which an 
indefinite number of individual facts are affirmed or denied 
at once. But a general proposition is not merely a com- 
pendious form for recording and preserving in the Inenlory 
a nUlnber of particular facts, all of which have been observed. 
Generalization is not a process of mere nanling, it is also a. 
process of inference. From instances which we have ob- 
served, we feel warranted in concluding, that what we found 
true in those instances, holds in all siu1Ílar ones, past, 
present, and future, however numerous they may be. 'Ve 
then, by that valuable contrivance of language which enables 
us to speak of lnany as if they were one, record all that we 
have observed, together with all that we infer fronl our 
obsprvations, in one concise expl"ession; and have thus 
only 011(' proposition, instead of an endless nuuIber, to 
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reUlClllbcr or to cOllununicate. 1"11e results of nUlny obser- 
vations and inferences, and instructions for luaking illllU- 
lnerable infcrences in unfol'eseen cases, arc cOlnpressed 
into one short sentence. 
'Vhen, therefore, we conclude from the death of .John and 
Thomas, and every other person we ever heard of in whose 
case the experiment had been fairly tried, dlat the Duke of 
\Vellington is mortal like the rest; we Inay, indeed, pass 
through the generalization, .AIl l11e11 are luortal, as an inter- 
11lediate stage; but it is not in the latter half of the process, 
the desccnt fronl all luen to the Duke of \Vellington, that 
the inference resides. The inference is finished when ve I 
have asserted that all nlen are 1110rtaI. \Vhat remains to 
be perfonncd afterwards is Inerely decyphering our own 
notes. 
Archbishop 'rhately has contended that syIlogising, or 
reasoning from generals to particulars, is not, agreeably to 
the vulgar idea, a peculiar 1Jl()de of rea.soning, but the philo- 
sophical analysis of tlte 11l0de in which all IneH reason, ftlHI 
11lust do so if they reason at all. 'Yïth the deference due 
to so high an authority, I cannot help thil1láng that the 
vulgar notion is, in this case, the more correct. If, from our 
experience of JolIn, Tholuas, &c., who once were living, but 
are now dead, we are entitled to conclude that all human 
beings are nlortal, we might surely without any logical incon- 
sequence 11ave concluded at once from those instances, 
that the Duke of 'Vellington is lnortal. The mortality of 
John, Thomas, and company is, after all, the whole evidence 
we have for the nlortality of the Duke of 'Vellington. K ot 
one iota is added to the proof by interpolating a general 
proposition. Since the individual cases are all the evidence 
,ve can possess, evidence which no logical form into which 
we choose to throw it can Inake greater than it is; and since 
that evidence is either sufficient in itself, or, if insufficient 
for the one purpose, cannot be sufficient for the other; I am 
unable to see why we should be forbidden to take the shortest 
cut from these sufficient prenlisses to the conclusion, and 
constrained to travel the" high priori road," by the arbitrary 
VOL. I. 14 
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fiat of logicians. I cannot perceive why it should be impos- 
sible to journey from one place to another unless we " march 
up a hill, and then march down again." It Inay be the safest 
road, and there may be a resting place at the top of the hill, 
affording a commanding view of the surrounding country; 
but for the mere purpose of arriving at our journey's end, our 
taking that road is perfectly optional; it is a question of tilne, 
trouble, and danger. 
Not only rnay we reason from particulars to particulars 
without passing through generals, but ,ve perpetually do so 
reason. All our earliest inferences are of this nature. From 
the first dawn of intelligence we draw inferences, but years 
elapse before we learn the use of general language. The 
child, who, having burnt his fingers, avoids to thrust them 
again into the fire, has reasoned or inferred, though he has 
never thought of tIle general maxÏ111, Fire burns. He knows 
from memory that he has been burnt, and on this evidence 
believes, when he sees a candle, that if he puts his finger 
into the flan1e of it, he will be burnt again. He believes this 
in every case which happens to arise; but without looking, 
in each instance, beyond the present case. He is not general- 
izing; he is inferring a particular from particulars. In the 
same way, also, brutes reason. There is no ground for 
attributing to any of the lower animals the use of signs, of 
such a nature as to render general propositions possible. 
_But those animals profit by experience, and avoid ",-hat 
they have found to cause them pain, in the sanle manner, 
tl10ugh not always ,vitl1 the same skin, as a htllnan creature. 
Not only the burnt child, but the burnt dog, dreads the fire. 
I believe that, in point of fact, when drawing inferences 
froln our personal experience, and not froln maxilns banded 
down to us by books or tradition, we n1uch oftener conclude 
frollI particulars to particulars directly, than through the 
intermediate agency of any general proposition. \Ve are 
constantly reasoning fronl ourselves to oiller people, or froIn 
one person to another, without giving ourselves the trouble 
to erect our observations into general Inaxilns of hUlnan or 
external nature. 'Vhell we conclude that SOlne person win, 
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on f;0J11C givcn occasion, fccl or act so and so, we S01l1ctilncs 
judge frolH an enlarged consideration of the IHannor in ,vhich 
huu1an bcings in general, or pcrsons of SOU1C particulål. 
character, are accuitonlcd to feel and act: Lut much oftener 
froul haying known the fcelings and conduct of the SUIHP 
person in SOllie previous instance, or frolH considering how 
we should feel or act ourselvcs. It is not only the village 
lnatron who, when caned to a consultation upon the case of 
a ncighbour's chilù, pronounccs on the evil and its remedy 
simply on the recollection and authority of what she accounts 
tho sinIÏlar case of her Lucy. 'Ve all, ,,'here we have no 
definite nHtxims to steer by, guide oursclves in the saIne 
way; and if we have an extensi\'e experience, and retain its 
ilnprcssions strongly, we may acquire in this lllanner a vel) 
considerable power of accurate judglHent, which" e lnay IH" 
utterly incapable of justifying or of cOlnmunicating to othcrs. 
Aillong tIll' higher ordpr uf practic3.1 intellects, there have 
been lnany of ,,,hOlll it was relnarked ho,," a{hnirably the} 
suited their Ineans to their ends, without bcing aLlc to give 
any sufficient reasons for ,,'hat they did; and applied, or 
seenlCd to apply, recondite principles which they were 
wholly unable to state. This is a natural consequcnce of 
haying a mind stored with appropriate particulars, and 
having been long accustoilled to reason at once from these 
to fresh particulars, without practising the llabit of stating 
to oneself or to others the corresponding general propositions. 
An old warrior, on a rapid glance at the outlincs of the 
ground, is able at once to give the necessary orders for a 
skilful arrangelnent of his troops; though if he has reccived 
little theoretical instruction, and has seldom been called 
upon to answer to other people for his conduct, he 111ay 
never have had in his mind a single general theorem 
respecting the relation between ground and array. But his 
experience of encalnlHnents, in circumstances more or less 
silnilar, has left a number of vivid, unexpressed, ungeneral- 
ized analogies in his mind, the most appropriate of which, 
instantly suggesting itself, determines him to a judicious 
a.rrangement. 


14-2 
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The skin of an uneducated person in the use of weapons, 
or of tools, is of a precisely sin1Îlar nature. The savage who 
executes unerringly the exact thro,v which brings down his 
gan1e, or his enemy, in the manner most suited to his purpose, 
under the operation of all the conditions necessarily involved, 
t.he weight and form of the weapon, the direction and distance 
of the object, the action of the wind, &c., owes this power 
to a long series of previous experiments, the results of which 
he certainly never framed into any verbal theoreu1s or rules. 
The san1e thing may generally be said of any other extraor- 
dinary n1anual dexte.rity. Not long ago a Scotch lI1anufacturel. 
procured from England, at a high rate of wages, a working 
dyer, falllous for producing very fine colours, with the vie,v 
of teaching to his other workmen the saIlle skill. The ,york- 
man came; but his mode of proportioning the ingredients, 
in which lay the secret of the effects he produced, was by 
tal{ing them up in handfuls, 'while the COllln10n method ,vas to 
weigh then1. The lllannfacturer sought to make l1illl turn his 
handling systen1 into an equivalent weighing system, that the 
general principle of his peculiar mode of proceeding might 
be ascertained. This, ho,vever, the man found himself quite 
unable to do, and therefore could ÏIllpart his skill to nobody. 
He had, from the individual cases of his own experience, 
established a connexion in l1is mind between fine effects of 
colour, and tactual perceptions in handling his dyeing 
lllaterials; and from these perceptions he could, in any par- 
ticular case, infer the means to be employed, and the effects' 
which would be produced, but could not put others in pos- 
session of the grounds on .which he proceeded, frOln having' 
never generalized them in his own mind, or expressed them 
in language. 
Almost everyone knows Lord lVfansfield's advice to a 
man of practical good sense, who, being appointed gOyerllOr 
of a colony, had to preside in its court of justice, without 
previous judicial practice or legal education. The advice 
,vas to give his decision boldly, for it would probably be 
right; but never to venture on a.ssigning l.easons, for they 
would ahllost infallibly be wrong. In cases like this, which 
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an' of no UIlCOllllllon occurrence, it woula .be absurd to :sup- 
pose that the had reason was the source of the good deeision. 
Lord ::\Ianslicld knc\v that if any reason were a
signed it 
would be necessarily an afterthought, the judge Leing ill fact 
guided by iUlpressiolls fro III past experience, without the 
circuitous process of frall1Ïng general principles fro III theu), 
and tl)at if he attelnpted to frame allY sHch he would 
assuredly fail. Lord :\[ansfiel(l, howcver, would not IHl\.c 
doubted that a In an of equal expericnce, who had also a 
IHin(] stored with general propositions derived hy legitilnate 
induction froIl1 that cxperience, would have been greatly pre- 
ferable as a. judge, to one, however sagacious, who could not 
Le trusted with the explanation and justification of his own 
judgluents. The cases of n1en of talent perf orln ill g wonder- 
ful things they ]
now not how, arc cXiullples of the rudest an (I 
lno
t spontaneous fonn of the operations of superior minds. 
It is a defcct in theIn, and often a source of errors, not to 
have generalizcd as they wellt on; ùut generalization, tbough 
a. help, the most iUlportaut indeed of all hclps, is not all 
cbsential. 
Eyen the scientifically instructed, who possess, in the 
fOl"ln of general propositions, a systelllatic record of the rc- 
sults of the expericnce of mankind, need not always re\'ert to 
those gcneral propositions in order to apply that cxperience 
to a new case. It i
 justly rClnarked by Dugald Stewart, 
that though our reasonings ill 1l1athcrnatics depend entirely 
on the axionls, it is hy no means necessary to our seeing 
the conclusiveness of the proof, that thc axiouls should he 
expressly adverted to. \Vhen it is inferred that A n is equal 
to C D ùecause cach of theln is equal to E F, the most uncul- 
tivated understanding, as 
oon as the propositions were 
uuderstood, would asscnt to the inferencc, without having 
cver heard of the gencral truth that ,
 things which are equal 
to the same thing are equal to one another." This relnar
 
of Stewart, consistcntly followed out, goes to the root, as 1 
concei\ e, of the philosophy of l.atiocination; and it is to ùe 
regretted tbat he hiulsclf stopt short at a luuch more lin1Ítcd 
application of it. lIe saw that the general pl"oposition
 ou 



214 


REASO
ING. 


which a reasoning is said to depend, nlay, in certain cases, 
be altogether omitted, without impairing its probative force. 
-But he imagined this to be a peculiarity belonging to axioms; 
and argued from it, that axiollls are not the foundations or 
first principles of geometry, from which all the other truths of 
the science are synthetically deduced (as the laws of motion 
and of the composition of forces in dynamics, the equal 
tllobility of fluids in hydrostatics, the laws of reflection and 
refraction in optics, are the first principles of those sciences); 
but are met.ely necessary assumptions, self-evident indeed, 
and the denial of which \vould annihilate all deillonstration, 
but from \vhich, as premisses, nothing can be delnonstrated. 
In the present, as in Inany other instances, this thoughtful 
and elegant writer has perceived an important truth, but only 
by halves. Finding, in the case of geometrical axiolns, that 
general names have not any talismanic virtue for conjuring 
new truths out of the pit of darkness, and not seeing that 
this is equally true in every other case of generalization, he 
contended that axioms are in their nature barren of conse- 
quences, and that the reany fruitful truths, the real first prin- 
ciples of geometry, are the definitions; that the definition, fOl. 
example, of the circle is to the properties of the circle, what 
the la,vs of equilibriuln and of the pressure of the atmosphere 
are to the rise of the mercury in the Torricellian tube. Yet 
all that he had asserted respecting the function to which the 
axioms are confined in the demonstrations of geometry, 
holds equally true of the definitions. Every demonstration 
in Euclid might be carried on 'without then). This is appa- 
rent from tbe ordinary process of proving a proposition of 
geometry by means of a diagram. 'Vhat assumption, in fact, 
do we set out from, to demonstrate by a diagram any of the 
properties of tIle circle? Not that in all circles the radii are 
equal, but only that they are so in the circle ABC. As our 
warrant for assuining this, we appeal, it is true, to the defini- 
tion of a circle in general; but it is only necessary that the 
assulllption be granted in the case of the particular circle 
supposed. From this, which i
 not a general but a singular 
propo
ition, cornbincd with other propositions of a similar 
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'kind, some of which when generalized are called definitions, 
and othe1 s axioms, we prove that a certain conclusion is true, 
not of all circles, but. of the particular circle AnC; or at 
least would be so, if the facts precisely accorded with our 
assuIllptions. The enunciation, as it is called, that is, the 
gencral theorel11 which stands at the head of the demonstra- 
tion, is not the proposition actually delllollstratcd. One 
instance ..only is dClllonstrated: but the process by which 
this is done, is a process ,vhich, when we consider its nature, 
we perceive might be exactly copied in an indefinite nUluber 
of other instances; in every instance which confonDs to cer- 
tain conditions. The contrivance of general language fur- 
nishing us with tenDS which connote these conditions, we arc 
able to assert this indefinite Inultitude of truths in a single 
expression, and this expression is the general theoreln. By 
dropping the use of diagnuns, and substituting, in the de- 
Inonstrations, general phrases for the letters of the alphabet, 
we might prove the general theorem directly, that is, we 
Inight delnonstrate all the cases at once; and to do this we 
ll1USt, of course, eillploy as our premisses, the axio111s and 
definitions in their general form. But this only means, that 
if we can prove an individual conclusion by assulning an 
individual fact, then in whatever case we are warranted in 
Inaking an exactly similar assumption, we may draw an 
exactly similar conclusion. The definition is a sort of notice 
to ourselves and others, what assumptions we think ourselves 
entitled to n1ake. And so in all cases, the genera] proposi- 
tiollS, whether called definitions, axioms, or laws of nature, 
which we lay down at the beginning of our loeasonillgs, are 
n1erely abridged statements, in a kind of short-hand, of the 
particular facts, which, as occasion arises, we either think we 
IDay proceed on as proved, or intend to assume. In anyone 
delllonstratioll it is enough if we assun1e for a particular case 
suitably selected, what by the stateulent of the definition or 
principle we announce that we intend to aSSUllle in aU cases 
which may arise. The definition of the circle, therefore, is 
to one of Euclid's dClllonstrations, exactly what, according to 
Stewart, the axiollls are; that is, the den1onst.ration does not 
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depend on it, but yet if ,ve deny it the demonstration fail::;. 
The proof does not rest on the genel'al assunlption, but on 
a sinlÍlar assumption confined to the particular case: that 
case, however, being chosen as a specimen or paradigm of 
the ,yhole class of cases included in the theorem, there can 
be no ground for making the assumption in that case which 
does not exist in every other; and if you deny the assun1p- 
tion as a general truth, you deny the right to make it in the 
11articular instance. 
There are, undoubtedly, the 1110st ample reasons for 
stating both the principles and the theorems in their general 
{orIn, and these will be explained presently, so far as ex- 
planation is requisite. But, that unpractised learners, even 
in making use of one theorem to demonstrate another,I'eason 
rather froin particular to particular than from the general 
proposition, is manifest froin the difficu1ty they find in apply- 
ing a theorem to a case in which the configuration of the 
diagral11 is extremely unlike that of the diagram by which 
the original theorem was demonstrated. A difficulty which, 
except in cases of unusual nlental power, long p1.actice can 
alone rCInove, and relnoves chiefly by l.endering us fanliliar 
\\yith all the configurations consistent with the general con- 
ditions of the theoreln. 



 4. :From the considerations now adduced, the foI1ow- 
iug conclusions seem to be established. All inference is 
ii'OIU particulars to particulars: General propositions al.e 
lnerely registers of such inferences already Inade, and short 
fonnulæ for making more: The major premiss of a sy 1l0gis1l1, 
consequently, is a formula of this description: and the con- 
clusion is not an inference drawn from the formula, but an 
inference drawn according to the formula: the real logical 
antecedent, 01 9 premisses, being the particular facts froln 
which the genera] P1 9 0position was collected by induction. 
Those facts, and the individual instances which supplied 
thenl, lnay have been forgotten; but a l.ecord l.clnains, not 
indeed descriptive of the facts theulselves, but showing how 
those cases lnay be distingui
hed respecting which thc facts, 
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wIwll known, were cOl1sidered to warrant a givcn inference. I 
Acconling to the indications of this record we dnt\v our con- 
clusion; ,vhich is, to all intents and purposes, a conclusion 
from the forgotten facts. 1i'or this it is essential that we 
should rcad the record correctly: and the rules of the 
syllogism are a set of precautions to ensure our doing so. 
This vie,v of the functions of the sy llogislll is confinlled 
by the consideration of precisely those cases which might be 
expected to be least favourable to it, nalucly, those in whieh 
ratiocination is independent of any previous induction. 'Ve 
have already observed that the syllogisul, in the ordinary 
course of our reasoning, is only the latter half of the process 
of travelling from prclnisses to a conclusion. 'l
here are, 
howcyer, some peculiar cases in which it is the whole process. 
Particulars alone are capable of being subjected to observa- 
tion; and all :knowledge which is derived from observation, 
begins, therefore, of necessity, in particulars; but our know- 
ledge lllay, in cases of a certain description, be conceived 
as cOllling to us from other sources than observation. It 
luay present itself. as con1Íug frolu tcstÏ1nony, which, 011 the 
occasion and fOI' the purpose in hand, is accepted as of au 
authoritative character: and the infonnation thus communi- 
cated, ulay be conceived to cOll1prisc not only particular facts 
but general propositions, as when a scientific doctrine is 
accepted ,vithout examination on the authority of writers. 
Or the generalization n1ay not be, in the ordinary sense, au 
assertion at aIJ, but a conulland; a law, not in the philo- 
sophical, but in the moral and l)olitical sense of the ternl: 
an expression of the desire of a superior, that we, or any 
nuulber of other persons, shall conform our conduct to certain 
general instructions. So far as this asserts a fact, nalllcly, ê:t 
volition of the legislator, that fact is an individual fact, and 
the proposition, therefore, is not a general proposition. ßut 
the description therein contained of the conduct which it ib 
the will of the legislator that his subjects should observe, is 
general. 1.
he proposition asserts, not that all men al'e any- 
thing, Lut that all n1cn shall do something. 
In both these cases the generalities are the original data, 
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and the particulars are elicited froll) them by a process which 
correctly resolves itself into a series of syllogisms. The real 
nature, however, of the supposed deductive process, is evident 
enough. The only point to be determined is, whether the 
authority which declared the general proposition, intended 
to include this case in it; and whether the legislator intended 
his cOlnrnand to apply to the present case among others, or 
not. This is ascertained by exalninillg whether the case 
possesses the marks by which, as those authorities have 
signified, the cases ,vhich they meant to certify or to influ- 
ence may be known. 1.-'he object of the inquiry is to make 
out tbe witness's or the legislator's intention, through the 
indication given by their ,vords. This is a question, as the 
Germans express it, of henneneutics. 'I'he operation is not 
a process of inference, but a process of interpretation. 
In this last phrase we have obtained an expression -which 
appears to Ine to characterize, more aptly than any other, the 
functions of the syllogism in alJ cases. 'Vhen the premisses 
are given by authority, the function of Reasoning is to ascer- 
tain the testimony of a witness, or the will of a legislator, by 
interpreting the signs in which the one has intimated his 
assertion and the other his command. In like manner, 
when the premisses are derived froIn observation, the func- 
tion of Reasoning is to ascertain what we (or our predeces- 
sors) formerly thought might be inferred fronl the observed 
facts, and to do this by interpreting a memoranduIn of ours, 
or of theirs. The memorandum reminds us, that froln evi- 
dence, more or less carefully weighed, it formerly appeared 
that a certain attribute might be inferred ,vherever we per- 
ceive a certain mark. The proposition, All men are mortal, 
(for instance) shows tbat we have had experience froln which 
\ve thought it followed that the attributes connoted by the 
tenn man, are a Inark of mortality. But when we conclude 
that the Duke of 'Vellington is nlortal, ,ve do not infer this 
froln the l11elllorandlnn, but from the fornler experience. All 
that ,ve infer from the IneInorandlun, is our own previous 
bclief, (or that of those who transmitted to us the propo- 
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sition,) concerning the inferences which that fonucl. experi- 
ence would warrant. 
This view of the nature of the syllogism rendcrs con- 
t:;istent and intelligible what otherwise relnains obscure and 
confused in the theory of .Archbishop 'Vhately and other 
enlightened defenders of the syllogistic doctrine, respecting 
the limits to which its functions are confined. They affinll 
in as explicit tenus as can be used, that the sole office 
of general reasoning is to prevent inconsistency in our 
opinions; to prevent us from assenting to anything, the 
truth of which would contradict son1cthing to which we had 
previously on good grounds given our assent. .Aud they 
tell us, that the sole ground which a syllogism affords for 
assenting to the conclusion, is that tbe supposition of its 
being false, COIn hillcd with the supposition that the pre- 
misses are true, would lead to a contradiction ill tern1S. Now 
this would be but a lame account of the real grounds which 
we have for believing the facts which we learn froln rea- 
soning, in contradistinction to observation. The true reason 
why ,ye believe that the Duke of 'Vellington will die, is that 
his fathers, and our fathers, and all other persons who were 
coternporary with theIn, have died. Those facts are the 
real Pl'emisses of the reasoning. But we are not led to 
infer the conclusion fron1 those premisses, by the necessity 
of avoiding any verbal inconsistency. There is no contra- 
diction in supposing that all those persons havc died, and 
that the Duke of \Vellington may, notwithstanding', live for 
ever. But there would be a contradiction if we first, on the 
ground of those sanle pren1isses, tnade a general assertion 
including and covering the case of the Duke of 'V ellington, 
and then refused to stand to it in the individual case. l'here 
is an inconsistency to be avoided bet" een the memorandum 
"ye Inake of the inferences which may be justly drawn ill 
future cases, and the inferences we actually draw in those 
cases when they al.ise. 'Vith this view we interpret our own 
fOl"lllula, precisely as a judge interprets a la,v: in order that 
we lllay avoid drawing any inferences not confonnable to 
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our fornlcr intention, as a judge avoids gIvIng any decision 
not confonnable to the legislator's intention. The rules for 
this interpretation are the rules of the syllogism: and it
 
sole purpose is to maintain consistency between the conclu- 
sions we dra,v in every particular case, and the previous 
general directions for drawing then1; whether those general 
directions were fralued by ourselves as the result of induc- 
tion, or were received by us from an authority competent to 
give them. 



 5. In the above observations it has, I think, been 
clearly shown, that, although there is ahvays a process of 
reasoning or inference where a syllogislll is used, the sJIlogisul 
is not a correct analysis of that process of reasoning or 
inference; which is, on the contrary, (when not a lnere in- 
ference ii'OIU testimony,) an inference fro III particulars to 
particulars; authorized by a previous inference frolu par- 
ticulars to generals, and substantially the same with it; of 
the nature, therefore, of Induction. But, while these con- 
clusions appear to Iue undeniable, I nUlst yet enter a 
protest, as strong as that of Archbishop 'Vhately hilllself; 
against the doctrine that the syllogistic art is useless for 
the purposes of reasoning. The reasoning lies in the act 
of generalization, not in interpreting tIle record of that act; 
but the syllogistic form is an indispensable collateral secu- 
rity for the correctness of the generalization itself. 
It has alreaJy been seen, that if ,YO have a collection of 
particulars sufficient for grounding an induction, we need 
not fI'ame a general proposition; ,ye lnay reason at once 
from those particulars to other particulars. ]Jut it is to be 
relnarked withal, that whenever, from a set of particular 
cases, we can legitiluately draw any inference, we luay legi- 
timately Inake our inference a general one. If, frolll obser- 
vation and experiment, ,ve can conclude to one new case, so 
Juay ,ve to an indefinite number. If that which has held 
true in our past experience will therefore hold in time to 
COIne, it will hold not ulerely in SOlne individual case, but 
in all cases of a. given description. Every induction, t11ere- 
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fore, which suffices to provp one filct, pro,'cs an inclefinitp 
tnnltitude of facts: the experience which justifies a single 
prediction HUlst bp such as will suffice to hear out a general 
tllPorelu. 'This theOrC1ll it is extre1l1ely iIuportant to ascer- 
tain and declare, in its broadest form of generality: and 
thus to placp before onr minds, in its full extent, the ,yhole 
of what our evidencl' n1ust prov(\ if it proves an}9thi1lg. 
This throwing of the whole body of possible inferences 
froln a givcn set of particulars, into one general expression, 
operates as a security for their heing just inferences, in more 
.ways than one. First, t1H
 general principle presents tI 
larger object to the imagination than any of the singular 
propositions which it contains. .\ process of tllouglIt which 
leads to a cOlnprehensivc generality, is felt as of greater 
inlportance than one which tenninates in an insulated fact; 
and t1Ie n1Ïnd is, eyen unconsciously, led to bestow greater 
attention npon the process, and to .weigh 1110re carefully tbe 
sufficiency of t1w experience appealed to, for supporting tIll' 
inference grounded upon it. There is another, and a n101"(" 
Ï1nportant, advantage. In reasoning from a course of indi- 
vidual observations to sonle new and unobserved case, which 
've are but Ï1nperfect1y acquainted with (or we should not h(' 
inquiring into it), and in which, since .we are inquiring into 
it, we probably feel a peculiar interest; there is very litth' 
to PI.Cyent us from giving way to negligence, or to finy bia.s 
wl1Ïch may affect our wishes or our imagination, and, under 
that influence, accepting insufficient evidence as sufficient. 
But if, instead of concluding straight to the particular case, 
we place before ourselves an entire class of facts-the wholp 
contents of a general proposition, every tittle of which i
 
legitimately inferrible from our premissf's, if that one palti- 
cular conclusion is so; there is then a considerable likeli- 
hood that if the premisses are insufficient, and the general 
inference, therefore, groundless, it w-in cOlllprise within it 
SOllIe fact or facts the reverse of which we already know to 
be true; and we shall t11l1S discover t11C error in our gene- 
ralization by what the school men termed a reductio ad 
impossibiZe. 
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Thus if, during the reign of l\larcns Aurelius, a subject 
of the Roman empire, under the bias naturally given to the 
ilnagination and expectations by the lives and characters of 
the Antonines, had been disposed to conclude that OOln- 
modus would be a just ruler; supposing him to stop there, 
he Inight only have been undeceived by sad experience. But 
if he reflected that this conclusion could not be justifiable 
unless from the same evidence he was also warranted in con- 
cluding some genera] proposition, as, for instance, that all 
ROlnan emperors are just rulers; he would immediately 
have tllought of Nero, Domitian, and ot4er instances, which, 
showing the falsity of the general conclusion, and therefore 
the insufficiency of the premisses, would have warned him 
that those premisses could not prove in the instance of 
COlnmodus, what they were inadequate to prove in any 
collection of cases in which his was included. 
The advantage, in judging whether any controverted 
inference is legitimate, of referring to a parallel case, is 
universally acknowledged. But by ascending to the general 
proposition, ,ve bring under our view not one parallel case 
only, but all possible parallel cases at once; all cases to which 
the same set of evidentiary considerations are applicable. 
'Vhen, therefore, we argue from a number of known 
cases to another case supposed to be analogous, it is always 
possible, and generally advantageous, to divert our argurnent 
into the circuitous channel of an induction from those knO\Vll 
cases to a general proposition, and a subsequent application 
of that general proposition to the unknown case. This second 
part of the operation, which, as before observed, is essentially 
a process of interpretation, will be resolvable into a syHogislll 
or a series of syllogisms, the majors of which will be general 
propositions embracing whole classes of cases; e\"ery one of 
which propositions nlust be true in an its extent, if the argu- 
Inent is Inaintainable. If, therefore, any fact fairly coming 
within the range of one of these general propositions, and 
consequently asserted by it, is known or suspected to be 
other than the proposition asserts it to be, this mode of 
stating the argnment causes us to know or to snspect that 
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the original observations, which are the real grounds of our 
conclusion, are not sufficient to support it. And in propor- 
tion to the greater chance of our detecting the inconclusive- 
ness of our evidence, ,vill be the illcrC'ased reliancc we arc 
entitled to place in it if no such evideuce of defcct shall 
appear. 
The value, therefore, of the syllogistic fonn, and of the 
rules for using it correctly, docs not consist iu their being 
the fonn and the rules according to which our reasonings 
are necessarily, or e,en nsna11y, Inade; but in their furnishing 
us with a mode in which those reasonings Inay always hc 
represputcd, and which is adlllirably calculated, if they are 
inconclusive, to bring their inconclusiveness to light. An 
induction froIn particulars to generals, followed by a sy 110- 
gistic process from those generals to other particulars, is a 
form in which we Inay always state our reasonings if we 
please. It is not a form in which ,,'e must reason, but it is 
a fOrIn in which ,,"e may reason, and into which it is indis- 
pensable to throw our reasoning, whell there is any donbt of 
its yalidity: though when the case is familiar and little com- 
plicated, and there is no suspicion of error, ,,"e may, and do, 
reason at once from the known particular cases to unknown 
ones. 
These are the uses of syllogisln, as a mode of verifying 
a.ny given argument. Its ulterior uses, a.s respects the general 
course of our intellectual operations, hardly require illustra- 
tion, being in fact the acknowledged uses of general language. 
They alnount substantially to this, that the inductions may 
be made once for all: a single careful interrogation of expe- 
rience nlay suffice, and the result may be registered in the 
forIn of a general proposition, which is committed to memory 
or to writing, and fro In which afterwards we have only to 
syllogize. The particulars of our experiments nlay then be 
disn1Îssed from the lllemory, in which it would be impossible 
to retain so great a IlluItitude of details; while the knowledge 
which those details afforded for future use, and which would 
otherwise be lost as soon as the observations were forgotten, 
or as their record became too bulky for reference, is retained 
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in a COlll1l10dions and innnediatelyavailable shape by lueans 
of general language. 
Against this advantage is to be set the countervailing 
inconvenience, that inferences original1y made on insufficient 
evidence, become consecrated, and, as it were, hardened into 
general maxims; and the mind cleaves to them from habit, 
after it has outgrown any liability to be misled by silnilar 
fallacious appearances if they were now for the first tÏ1ne 
presented; bnt having forgotten the particulars, it does 
not think of revising its own fortner decision. An inevitable 
drawback, which, however considerable in itself, forms evi- 
dently but a slnall deduction from the immense advantages 
of genel'allanguage. 
The use of the sJ 110gism is in truth no other than the use 
of general propositions in reasoning. 'Ve can reason with- 
out them; ill shnple and obvious cases we habitualIy do so; 
minds of great sagacity can do it in cases not simple and 
obvious, provided their experience supplies them with in- 
stances essential1y similar to every combination of circum- 
stances likely to arise. But other minds, or the sanle Ininds 
without the same pre-eminent advantages of personal expe- 
rience, are quite helpless without the aid of general propo- 
sitions, wherever the case presents the smallest complication; 
and if we made no general propositions, few persons would 
get much beyond those simple inferences which are drawn 
by the more intel1igent of the brutes. Though not neces- 
sary to reasoning, general propositions are necessary to an} 
considerable progress in reasoning. It is, therefore, natural 
and indispensable to separate the process of investigation 
into two parts; and obtain general fonnulæ for determining 
what inferences may be dra,vn, before the occasion arises for 
drawing the inferences. The ,vork of drawing theln is then 
that of applying the formulæ; and the rules of syl10gism 
are a systen1 of securities for the correctness of the appli- 
cation. 



 6. To cOlnplete the series of considerations connect.ed 
with the philosophical character of the syI1ogisln, it is reqni- 
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site to consider, since the s)" llogisul is not the universal type 
of the reasoning process, what is the real type. This resolves 
itself into the question, what is the nature of the rninor 
prell1Îss, and in what nlanner it contributes to establish 
the conclusion: for as to the Inajor, we now fully under- 
stand, that the place which it nominally occupies in our 
reasonings, properly belongs to the individual facts or 
obser\"ations of which it expresses the general result; the 
Inajor itself being no real part of the argument, but an inter- 
Inediate halting place for the luind, interposed by an artifice 
of language between the real pren1Ïsses and the conclusion, 
b} way of a security, which it is in a Ill0st luaterial degree, 
for the correctness of the process. The Ininor, however, 
being an indispensable part of the syl10gistic expression of 
an argnl1}ent, without doubt either is, or corresponds to, an 
equally indispensable part of the arglllnent itself, aud we 
ha,.e only to inquire what part. 
It is perhaps worth while to notice here a speculation 
of one of the philosophers to wholl} Iuental science is 
I))Ost indebted, but who, though a very penetrating, was a 
very hasty thinker, and whose want of due circull1spectiol1 
rendered hiln fully as relnarkable for what he did not see, 
as for what he saw. I allude to Dr. Thonlas Brown, whose 
theory of ratiocination is peculiar. lIe saw the petitio principii 
,vhich is inherent in every syllogisl1), if ""e consider the 
major to be itself the e\idcnce by which the conclusion is 
proved, instead of being, what in fact it is, an assertion of 
the existence of evidence sufficient to prove any conclusion 
of a given description. Seeing this, Dr. Brown not on1y 
failed to see the immense advantage, in point of security for 
correctness, which is gained by interposing this step between 
the real evidence and the conclusion; but he thought it 
incull1bent on him to strike out the major altogether froln 
the reasoning process, without substituting anything else, 
and luaintained that our reasonings consist only of the minor 
prelniss and the conclusion, Socrates is a luan, therefore 
Socrates is Inortal: thus actually suppressing, as an unneces- 
sary step in the arglunent, the appeal to former experience. 
VOL. I. 15 
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The absurdity of this was rlisguised froln him by the opinion 
he adopted, that reasoning is merely allalysing our own 
general notions, or abstract ideas; and that the proposition, 
Socrates is Inortal, is evolved frolD the proposition, Socrates 
is a man, shnply by recognising the notion of lnortality as 
already contained in the notion we fonn of a man. 
After the explanations so fully entered into on the subject 
of propositions, much further discussion cannot be necessary 
to make the radical error of this vie,v of I.atiocination ap- 
parent. If the ,vord man connoted lnortality; if the meaning 
of "mortal" were involved in the meaning of "man;" we 
might, undoubtedly, evolve the conclusion froln the n1Ïnor 
alone, because the minor would have distinctly asserted it. 
But if, as is in fact the case, the word man does not connote 
Inortality, how does it appear that in the Inind of every 
person who adlnits Socrates to be a man, the idea of lllan 
must include the idea of mortality? Dr. Brown could not 
help seeing this difficulty, and in order to avoid it, was led, 
contrary to his intention, to re-establish, under another 
name, that step in the argument which corresponds to the 
major, by affirming the necessity of previously perceiving the 
I.elation between the idea of man and the idea of mortal. If 
the reasoner has not previous1y perceived this relation, he 
win not, says Dr. Brown, infer because Socrates is a man, 
that Socrates is mortal. But even this adn1Ïssion, though 
amounting to a surrender of the doctrine that an argument 
consists of the minor and the conclusion alone, will not save 
the remainder of Dr. Brown's theory. The failure of assent 
to the argument does not take place Inerely because the 
reasoner, for want of due analysis, does not perceive that his 
idea of man includes the idea of mortality; it takes place, 
l11uch more co mIll only, because in his n1ind that relation 
between the two ideas has never existed. And in truth it 
never does exist, except as the result of experience. Con- 
senting, for the sake of the argument, to discuss the question 
on a supposition of which we have recognised the radical 
incorrectness, namely, that the Dleaning of a proposition 
relates t? the ideas of the things spoken of, and not to the 
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things thclnselves; I must yet obser\c, that the idea of loan, 
as an universal iòea, the C01TII110n property of all rational 
creatures, cannot involve anything hut what is strictly implied 
In the naUle. If anyone includes in his own private idea of 
luan, as no doubt is ahnost always the case, some other 
attributes, such for instance as 11lortality, he does so only as 
the consequence of experience, aftcr having satisfied hirusclf 
that all IHen possess that attribute: so that whatever the 
idea contains, in any person's mind, beyond what is included 
in the conventional signification of the word, has been added 
to it as the result of assent to a proposition; while Dr. 
Drown's theory requires us to suppose, on the contrary, that 
assent to the proposition is produced by evolving, through 
an analytic process, this very elelllent out of the iùca. 'rhis 
theory, therefore, may be considered as sufficiently refuted; 
and the minor prelniss must he regarded as totally in- 
sufficient to provc the conclusion, except with the assistancc 
of the major, or of that which the luajor represents, nalnely, 
the various singular propositions expressive uf the series uf 
observations, of which the generalization called the nwjor 
pren1Îss is the result. 
] n the argument, then, which proves that Bocrates is 
nlortal, one indispensable part of the prelnisses will be as 
follows: "
Iy father, and my father's father, A, B, C, and 
an indefinite nlunber of other persons, were mortal;" which 
is only an expression in different words of the observed fact 
that they have died. This is the major prelniss, divested of 
the petitio principii, and cut down to as 111uch as is really 
known by direct evidence. 
In order to connect this proposition with the conclusion, 
Socrates is mortal, the additional link necessary is such a 
proposition as the following: "Socrates resenlbles my father, 
and my father's father, and the other individuals specified." 
This proposition we assert when ,ye say that Socrates is a 
man. By saying so we likewise assert in what respect he 
l'esembles thein, namely, in the attributes connoted by the 
word Inan. And from this we conclude that he further 
resembles them in the attribute mortality. 
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 7. 'Ve ha\"e thus obtained what we were seeking, an 
universal typeof the reasoning process. \Ve find it resol v- 
able in all cases into the following elelnents: Certain indi- 
viduals have a gi\Ten attribute; an individnal or in
ividuals 
resenl bIe the fonner in cretain other attributes; therefore 
they resemble theln also in tIle givcn attribute. This type 
of ratiocination ùoes not claim, like the syllogism, to be con- 
clusive from the Inere form of the expression; nor can it 
possibly be so. That one proposition does or does not 
assert the ,.ery fact which was already asserted in another, 
may appear from the form of the expression, that is, froln a 
comparison of the language; but when the two propositions 
assert facts which are bonâ fide different, whether the one 
fact proves the Od1e1" or no
 can never appear froln the lan- 
guage, but must depend on other considerations. 'Vhether, 
from the attributes in which Socrates resembles those men 
who have heretofore died, it is allowable to infer that he 
resembles theln also in being 1110rtal, is a question of Induc- 
tion; and is to be decided by the principles or canons which 
we shall hereafter recognise as tests of the correct perfonn- 
nnce of that great mental operation. 
l\leanwhile, however, it is certain, as before remarked, 
that if this inference can be drawn as to Socrates, it can be 
drawn as to all others who resemble the observed individuals 
in the same attributes in ,vhich he resenlbles them; that is 
(to express the thing concisely), of all ll1ankind. If, there- 
fore, the argument be concJusive in the case of Socrates, we 
are at liberty, once for an, to treat the possession of the 
attributes of luaIl as a mark, or satisfactory evidence, of the 
attribute of Inortality. This we do by laying down the uni- 
versal proposition, All men are 1110rtal, and interpreting this, 
as occasion arises, in its application to Socrates and others. 
By this Ineans we establish a very convenient division of the 
entire logical operation into two steps; first, that of ascer. 
taining what attributes are marks of morta1ity; and, secondly, 
whether any given individuals possess those marks. And 
it "in generally be ad'Tisable, in our speculations on the 
reasoning process, to consider this rloub]e operation as in 
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fact taking place, and all reasoning as can.ied on in the fonn 
into which it must necessarily be thrown to enable us to 
apply to it any test of its correct perfonnance. 
Although, therefore, all processes of thought in which the 
ultiluate prelnisses arc particulars, whether ,ve conclude frolll 
particulars to a general fonnula, or frull1 particulars to other 
particulars according to that forulllla, are equally Induction; 
we shall yet, coufonnably to usage, consider the nalue Induc- 
tion as lnore peculiarly belonging to the process of establish- 
ing the general proposition, anfl the rClllaining operation, 
which is substantially that of interpreting the general propo- 
sition, we shall call by its usual nalue, Deduction. AHd we 
shaH consider every process by which anything is inferred 
respecting an unobserved case, as consisting of an Induction 
followed by a Deduction; because, although the process 
needs not necessarily be carried on in this fonn, it is always 
susceptible of the fonn, and must be thrown into it when 
assurance of scientific aecuracy is needed and desired. 


NOTE SUPPLE)IENTARY TO THE PRECEDING CHAPTER. 


This theory of the syllogism, (which has received the important adhe- 
sion of Dr. 'Vhewell,"') has been controverted by a writer in the" British 
Quarterly Review."t The doctrine being new, discussion respecting it is ex- 
tremely desirable, to ensure that nothing essential to the question escapes ob- 
servation; and I shall, therefore, reply to this writer's objections with somewhat 
more minuteness than their strength may seem to require. 
The reviewer denies that there is a petitio priucipii in the syllogism, or that 
the proposition, All men are mortal, asserts or assumes that Socrates is mortal. 
In support of this denial, he argues that we may, and in fact do, admit the 
general proposition that all men are mortal, without having particularly exa- 
mined the case of Socrates, and even without knowing whether the individual 
so named is a man or not. But this of course was never denied. That we can 
and do draw conclusions concerning cases specifically unknown to us, is the 
datum from which all who discuss this subject must set out. The question is, 
in what terms the evidence, or ground, on which we draw these conclusions, may 
best be designated-whether it is most correct to say, that the unknown case is 
proved by known cases, or that it is proved by a general proposition, including 
both sets of cases, the unknown and the known? I contend for the former 


'" Of Induction, p. 85. 


t For August 1846. 
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mode of expression. I hold it an abuse of language to say, that the proof that 
Socrates is mortal, is that all men are mortal. Turn it in what way we will, this 
seems to me to be asserting that a thing is the proof of itself. Whoever pro- 
nounces the words, All men are mortal, has affirmed that Socrates is mortal, 
though be may never have heard of Socrates; for since Socrates, whether 
known to be so or not, really is a man, he is included in the words, All men, 
and in every assertion of which they are the subject. If the reviewer does not 
see that there is a difficulty here, I can only advise him to reconsider the sub- 
ject until he does: after which he will be a more competent judge of the success 
or failure of an attempt to remove the difficulty. >1< That he had reflected very 
little on the point when he wrote his remarks, is shown by his oversight 
respecting the dictum de omni et nullo. He acknowledges that this maxim as com- 
monly expressed,-" Whatever is true of a class, is true of everything included 
in the class," is a mere identical proposition, since the class is nothing but the 
things included in it. But he thinks this defect would be cured by wording the 
maxím thus,-" 'Vhatever is true of a class, is true of everything which can be 
shown to be a member of the class:" as if a thing could" be shown" to be a 
member of the class without being one. If a class means the sum of all 
the things included in the class, the things which" can be shown" to be included 
in it are a part of these; it is the sum of them too, and the dictum is as much an 
identical proposition with respect to them as to the rest. One would almost 
imagine that, in the reviewer's opinion, things are not members of a class until 
they are called up publicly to take their place in it-that so long, in fact, as 
Socrates is not known to be a man, he is not a man, and any assertion which 
can be made concerning men does not at all regard him, nor is affectt'd as to 
its truth or falsity by anything in which he is concerned. 
The reviewer says that if the major premiss included the conclusion, " we 
should be able to affirm the conclusion without the intervention of the minor 
premiss; but everyone sees that that is impossible." It does not follow, because 
the major premiss contains the conclusion, that the words themselves must 
show all the conclusions which it contains, and which, or evidence of which, it 
presupposes. The minor is equally required on both theories. It is respecting 
the functions of the major premiss that the theories differ; whether-that pre- 
miss merely affirms the existence of proof, or is itself part of the proof-whether 
the conclusion follows from the minor and major, or from the minor and the 


* There is a striking passage in the Metaphysics of Aristotle (commence- 
ment of chap. iii.) on the necessity of beginning the study of a subject b.)' a 
clear perception of its difficulties. E/1Tí Toi
 EÌJ7ropijt1at ßOlJÀOfLf.VOI
 'iTpovpyov 
TÒ ÒW'iTOpijt1at lCaÀw
. 'Í] yàp v/1npov E:ù'iTopia ÀV/1I
 TWV 'iTpÓTEpOV å 7rOpovfLÉvwv 
È/1Ti. Àvuv Ò' oblC It1Tlv åyvoouvTa TÒV ÔE/1fLóv. åÀÀ' rl Tf}
 òwvoia
 å7ropia 
òf}Àoi TOUTO 1rEpi TOU 'iTpáYfLaTo
 . . . ÒtÒ òEi Tà
 OlJ/1XEpEia
 n3-EWpf}ICÉVat 'iTát1a
 
1rpónpov, TO{'TWV TE XápLV lCai òlà TÒ TOV
 
1JToVvTa
 åVEV TOU Òla'iTOpij/1at 
1rPWTOV, ófLoíov
 dvai Toî
 'iToî òu ßaòi
Hv åyvoov/1,: lCai 'iTpÒ
 TOVTO(
, o"Ùò' f.í 
1rOTE TÒ 
f}TOVfLEVOV EVP11ICEV :q fLlJ, YI.1 J W/1lCuv. TÒ yåp TÉ.ÀO
 TOVT(f1 fLÈv ov òijÀov, 
T(f1 òÈ ICUÀWr; 7rpOf}7rOp'l}ICÓTl òijÀov. 
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particular instances which are the foundation of the major. On either suppo- 
sition, it is necessary that the new case should be perceived to be one coming 
within the description of those to v. hich the previous experience is applicable; 
which is the purport of the minor prcmiss. "?hCll we say that all men are 
mortal, we make an assertion reaching beyond the sphere of our knowledge of 
individual cases; and when a ncw individual, Socrates, is brought within the 
field of our knowledge by means of the minor premiss, we learn that we have 
already made an assertion rcspecting Socrates without knowing it: our own 
general formula is, to that extent, for the first time interpreted to us. llut 
according to the reviewer's theory, it is our having IlLude the assertion which 
proves the assertion: while I contend that the proof is not the assertion, but 
the grounds (of experience) on which the assertion was made, and by which it 
must be justified. 
The reviewer comes much nearer to the gist of the question, when he ohjects 
that the formula in which the major is left out-" \, B, C, &c., were mortal, 
therefore the Duke of 'Yellington is mortal," does not express all the steps of 

he mental process, but omits one of the most essential, that which consists in 
recognising the cases .A., B, C, as sufficient et.idence of what is true of the Duke 
of 'Yellington. This recognition of the sufficiency of the induction he calls an 
" inference," and says, that its result must be interpolated bet" cen the cases 
A, B, C, and the case of the Duke of 'Vellington; and that" our final conclu- 
sion is from what is thus interpolated, and not directly from the individual facts 
that A, B, C, &c. were mortal." On this it .may first be observed, that the 
formula does express all that takes place in ordinary unscientific reasoning. 
:Mankind in general conclude at once from experience of death in past cases, 
to the expectation of it in future, without testing the experience by any prin- 
ciples of induction, or passing through any general proposition. This is not 
safe reasoning, but it is reasoning; and the syllogism, therefore, is not the 
universal type of reasoning, hut only a form in which it is desirable that we 
should reason. But, in the second place, suppose that the enquirer does logi- 
cally satisfy himself that the conditions of legitimate induction are realized in 
the cases A, B, C. It is still obvious, that if he knows the Duke of 'VeUington 
to be a man, he is as much justified in concluding at once that the Duke of 
'Yellington is mortal, as in concluding that all men are mort:!!. The general 
conclusion is not legitimate, unless the particular one w01..lld be so too; and 
in no sense, intelligible to me, can the particular conclusion be said to be 
drawnfrom the general one.. That the process of testing the sufficiency of 
an inductive inference is an operation of a general character, I readily concede 
to the reviewer; I had myself said as much, by laying down as a fundamental 
law, that whenever there is ground for drawing any conclusion at all from par- 


· The reviewer misunderstands me when he supposes me to say that "the 
conclusion must be admitted before we can admit the major premiss." 'Vhat I 
say is, that there must be ground for admitting it simultaneously, or else the 
major premiss is not proved. 
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ticular instances, there is ground for a general conclusion. But that this general 
conclusion should be 
ctually drawn, however useful, cannot be an indispensable 
condition of the validity of the inference in the particular case. A man gives 
away sixpence by the same power by which he disposes of his whole fortune; 
but it is not necessary to the lawfulness of his doing the one, that he should for- 
m3.lly assert, even to himself, his right to do the other. 
The reviewer has recourse for an example, to syllogisms in the second 
figure (though all are, by a mere verbal transformation, reducible to the first), 
and asks, where is the petitio principii in this syllogism, h Every poet is a man of 
genius, A B is not a man of genius, therefore A B is not a poet." It is true 
that in a syllogism of this particular type, the petitio principii is disguised. 
A B.is not included in tbe terms, every poet. But the proposition, h every poet 
is a m3.n of genius" (a very questionable proposition, by the way), cannot have 
been inductively proved, unless the negative branch of the enquiry has been 
attended to as well as the positive; unless it has been fully considered whether 
among persons who are not" men of genius," there are not some who ought to 
be termed poets, and unless this has been determined in the negative. There- 
fore, the case of A B has been decided by implication, as much as the case of 
Socrates in the first example. The proposition, Every poet is a man of genius, 
is confessedly æquipollent with "No one who is not a man of genius is a poet," 
and in this the petitio principii, as regards A H, is no longer implied, but express, 
as in an ordinary syllogism of the first figure. 
Another critic has endeavoured to get rid of the petitio principii in the syl- 
logism by substituting for the common form of expression, the following form- 
All known men were mortal, Socrates is a man, therefore Socrates is mortal. To 
this, however, there is the fatal objection, that the syllogism, thus transformed, 
does not prove the conclusion; it wants not the form only, but the substance of 
proof. It is not merely because a thing is true in all known instances that it 
can be inferred to be true in any new instance: many things may be true of all 
known men which would not be true of all men; while, on the other hand, a thing 
may be superabundantly proved true of all men, without baving been ascer- 
tained by actual experience to be true of all known men, or even of the hun- 
dredth part of them. 
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9 1. I
 our analysis of the syllogist}) it appeared that 
the minor premiss always afiìnlls a reseillblance between a 
new case, and some cases pre,-iously known; while the major 
prenJÏss asserts sOlllcthing which, ha\"iug been found true of 
those known cases, we cOllsider ourselves warranted In 
holding true of any other case reseulbling the former In 
certain given particulars. 
If all ratiocinations resclubled, as to the n1Ïnor prclniss, 
the exalllples which were exclusively eUlployed in the preced- 
ing 
hapter; if the reseulblance, which that prelniss asserts, 
were obvious to the senses, as in the proposition "Socrates 
is a Jnan," or were at once ascertainable by direct observa- 
tion; there would bc no necessity for trains of l.easoning., 
and Deductive or Ratiocinative Sciences would not exist. 
Trains of reasoning exist only for the sake of extending an 
induction, founded, as all inductions Dlust be, on observed 
cases, to other cases in which we not only cannot directly 
observe \\ hat is to be proyed, but cannot directly observe 
even the mark which is to prove it. 


9 2. Suppose the syllogism to be, All cows ruminate, 
the animal which is before me is a cow, therefore it ruminates. 
'I'he minor, if true at all, is obviously so: the only prelniss 
the establishment of which requires any anterior process of 
inquiry, is the major; and provided the induction of which 
that premiss is the expression ""as correctly performed, the 
conclusion respecting the animal now present will be in- 
stantly drawn; because, as soon as she is cOlnpared with the 
formula, she will be identified as being included in it. But 
suppose the syllogism to be the following :-All arsenic is 
poisonous, the substance which is before me is arsenIC, 
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therefore it is poisonous. The truth of the minor mar not 
here be obvious at first sight; it may not be intuitively evi- 
dent, but may itself be known only by inference. It may be 
the conclusion of another argulnent, which, thrown into the 
syllogistic form, would stand thus :- 'Vhatever forms a com- 
pound with hydrogen, which yields a black precipitate with 
nitrate of silver, is arsenic; the substance before D1e confornls 
to this condition; therefore it is arsenic. To establish, 
therefore, the ultimate conclusion, The substance before me 
is poisonous, requires a process, which, in order to be sy 110- 
gistically expressed, stands in need of two syllogisms; and 
we ha.ve a Train of Reasoning. 
'Vhen, however, we thus add syllogisln to syllogism, we 
are really adding induction to induction. Two separate 
inductions must have taken place to renrler this chain of 
inference possible; inductions founded, probably, on different 
sets of individual instances, but which converge in their 
results, so that the instance which is the subject of inquiry 
COlnes ,vithin the range of thel}} both. The record of these 
inductions is contained in the majors of the two syllogislns. 
First, we, or others for us, have examined various objects 
,vhich yielded under the given circumstances the given pre- 
cipitate, and found that they possessed the properties con- 
noted by the word arsenic; they were metallic, volatile, their 
vapour had a smell of garlic, and so forth. N ext, we, or 
others for us, have examined various specÏ1nens which pos- 
sessed this n1etallic and volatile character, ,vhose vapour had 
this smell, &c., and have invariably found that they were 
poisonous. The first observation "Te judge that we may 
extend to all substances whatever which yield the precipitate: 
the second, to all metallic and volatile substances reselnbling 
those we examined; and consequently, not to those only 
,vhich are seen to be such, but to those which are concluded 
to be such by the prior induction. The substance before us 
is only seen to come within one of these inductions; but by 
nlcans of this one, it is brought within the other. 'Ve are 
still, as before, concluding from particulars to particulars; 
but we are now concluding from particulars observed, to 
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other particulars which are not, as in the silliple case, seen 
to rescluble then) in the matcrial points, but inferred to do so, 
because reselnblil
g thOln in sOlllethin
 else, which we have 
becn led by quite a different set of instance:s to consider as 
a nlark of the former resc1nblance. 
This first e
a1nple of a train of reasoning is still extrelnely 
siu1ple, the series consisting of only two sy 110gislns. The 
following is somewhat more cOlllplicatcd :-X 0 government, 
which earnestly seeks the good of its subjects, is likely to 
be overthrown; SOUle pal,ticular go,'enllnent carnestly seeks 
the good of its subjects, therefore it is not likely to be over- 
thrown. The lnajor premiss in this al'glunent we shall suppose 
not to be derived fro1n considerations à priori, hut to be a 
generalization frolH history, which, whether corrcct or cn.onc- 
ous, must have been founded on observation of governments 
concerning whose desire of tIle good of their subjects therc 
was no doubt. It has been found, or thought to be found, 
that these were not likely to be overthrown, and it has been 
declned that those instances warranted an extension of the 
same predicate to any and e,.ery govenllnent which resembles 
then) in the attribute of desiring earnestly the good of its 
subjects. But does the government in question thus reselnble 
theln? This may be debated pro and con by many argu- 
lnents, and lnust, in any case, be proved by another induc- 
tion; for we cannot directly observe the sentilnents and 
desires of the persons who carryon the government. 1'0 
pro\"e the Ininor, therefore, we require an argument in this 
form: Every governnlent which acts in a certain manner, 
desires the good of its subjects; the supposed government 
acts in that particular nlanner, therefore it desires the good 
of its subjects. But is it true that the government acts in 
the manner supposed? This Ininor also Inay require proof; 
still another induction, as thus :- ''''hat is asserted by intel- 
ligent and disinterested witnesses, may be believed to be 
true; that the governnlent acts in this manner, is asserted by 
such witnesses, therefore it lnay be believed to be true. 'rhe 
argument hence consists of three steps. Having the evidence 
of our senses that the case of the government under consi- 
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deration reselnbles a nUInber of fonner cases, in the CirCU111- 
stance of having something asserted respecting it by intelli- 
gent and disinterested witnesses, we infer, fil:st, that, as in those 
fornler instances, so in this instance, the assertion is true. 
Secondly, what was asserted of the government being that it 
acts in a particular Il1anner, and other governlnents or per- 
sons having been observed to act in the saine nlanner, the 
govenunent in question is brought into known reselnblance 
with those other governments or persons; and since they 
""'ere known to desire the good of the people, it is thereupon, 
by a second induction, inferred that the particular governlnent 
spoken of, desires the good of the people. This brings that 
government into known resemblance witb the other govern- 
Inents which were thought likely to escape revolution, and 
thence, by a third induction, it is predicted that this particular 
government is also likely to escape. This is still reasoning 
froln particulars to particulars, but we now reason to the new 
instance froln three distinct sets of former instances: to one 
only of those sets of instances do we directly perceive the 
new one to be similar; but froln that similarity we induc- 
ti \Tely infer that it has the attribute by which it is assÏ1ni- 
lated to the next set, and brought ,vithin the corresponding 
induction; after which by a repetition of the saIne operation 
".e infer it to be silnilar to the third set, and hence a third 
induction conducts us to the ultimate conclusion. 



 3. Notwithstanding the superior complication of 
these examples, compared with those by which in the pre- 
ceding chapter we illustrated the general theory of reasoning, 
every doctrine which we then laid down holds equally true in 
these more intricate cases. The successive general propo- 
sitions are not steps in the reasoning, are not intermediate 
]inks in the chain of inference, between the particulars 
observed and those to which we apply the observation. If 
,ve had sufficiently capacious Inelnories, and a sufficient 
power of maintaining order among a huge mass of details, 
the reasoning could go on without any general propositions; 
they are Inere fonnulæ for inferring particulars froln particu- 
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lars. l'hf' principle of general reasoning is, (as before ex- 
plained,) that if fro III observation of certain known particulars, 
what was seen to be true of theIll can Le inferred to be true 
of any others, it lnay be inferred of aU others which are of a 
certain description. ..And in order that" e l11ay nc\ or fail to 
draw this conclusion in a new case when it can he drawn 
correctly, and Il1ay avoid drawing it when it cannot, we deter- 
nlino oncc for all what are the distinguishing marks by which 
such cases nla.y bp recognised. rrhe subsequent process is 
merely that of identifying an ohject, and ascertaining it to 
ha\ e t110S
 marks; whether we identify it by the very marks 
thelnseh'es, o
' by others which we have. ascertained (through 
another and a sirnilar process) to be Inarks of those Inar]is. 
The real inference is always from particulars to particulars, 
fronl the obser,'ed instances to an unobserved one: but in 
drawing this inference, we confornl to a fornlula which we 
have adopted for our guidance in snch operations, and which 
is a record of the criteria by which we thought we had ascer- 
tained that ,ye might distinguish when the inference could, 
and when it could not, be drawn. The real prell1Ïsses are 
the individual observations, e,-en though they Inay ha,-e been 
forgotten, or, being the observations of others and not of 
ourselves, nIay, to us, neyer have been known: but we have 
before us proof that we or others once thought then1 sufficieut 
for an induction, and we have marks to show whether any 
new case is one of those to which, if then known, the induc- 
tion would have been deelned to extend. These marks we 
either recognise at once, or by the aid of other marks, which 
by another previous induction we collected to be marks of 
them. Eyen these marks of marks may on]y be recognised 
through a third set of 11larks; and we may have a train of 
reasoning, of any length, to bring a new case within the scope 
of an induction grounded on particulars its similarity to which 
is only asceltained in this indirect manner. - 
Thus, in the preceding example, the u1tilnate inductive 
inference was, that a certain government was not likely to be 
overthrown: this inference was drawn according to a formula 
in which desire of the public good was set down as a Inark 
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of not being likely to be overthrown; a mark of this mark was, 
acting in a particular manner; and a mark of acting in that 
Dlanner was, being asserted to do so by inteUigent and disin- 
terested witnesses: this mark, the government under discus- 
sion was recognised by the senses as possessing. Hence 
that government fen within the last induction, and by it ,vas 
brought within an the others. The perceived resernblance of 
the case to one set of observed particular cases, brought it into 
known resemblance with another set, and that with a third. 
In the more complex branches of knowledge, the deduc- 
tions seldom consist, as in the exalnples hitherto exhibited, 
of a single chain, a a mark of b, b of c, c of d, therefore a a 
mark of d. They consist (to carryon the same Inetaphor) of 
several chains united at the extrelnity, as thus: a a mark of 
d, b of e, c off, d e f of n, therefore a b c a mark of n. Sup- 
pose, for exalnple, the fonowing combination of circum- 
stances: I st, rays of light impinging on a reflecting surface; 
2nd, that surface parabolic; 3rd, those rays paranel to each 
other and to the axis of the surface. It is to be proved that 
the concourse of these three circumstances is a nJark that 
the reflected rays will pass through the focus of the parabolic 
surface. Now, each of the three circumstances is singly a 
mark of something material to the case. Rays of light Ï1n- 
pinging on a reflecting surface, are a lnark that those rays 
will be reflected at an angle equal to the angle of incidence. 
rrhe parabolic form of the surface is a mark that, frorn any 
point of it, a line drawn to the focus and a line parallel to 
the axis will make equal angles with the surface. And finaUy, 
the paral1elism of the rays to the axis is a mark that their 
angle of incidence coincides with one of these equal angles. 
The three marks taken together are therefore a mark of aU 
these three things united. But the three united are evidently a 
Inark that the angle of reflexion must coincide ,,,ith the other 
of the two equal angles, that formed by a line drawn to the 
focus; and this agaiu, by the fundamental axiom concern- 
ing straight lines, is a mark that the reflected rays pass 
through the focus. 1\lost chains of physical deduction are of 
this more complicated type; and even in mathclnatics such 



TRAI
S OF UEASONIXG. 


239 


are abundant, as in all propositions where tllE
 hypothesis 
includes nUlnerous conditions: " If a circle be taken, and 
if within that circle a point be taken, not the centre, and if 
straight lines be drawn frolH that point to the circulnference, 
then," &c. 



 4. The considerations now stated rel1l0Ve 1(, 
erious 
difficulty from the view we have taken of reasoning; which 
vie\v Inight otherwise huse seeuled not easily reconcilable 
with the fact that there are Deducti ye ùr ltatiocinative 
Sciences. It n1Ïght seen) to foHow, if all reasoning be induc- 
tion, that the difficulties of philosophical investigation nl11st 
lie in the inductions exclusively, and that \vhen these were 
ea
y, and susceptible of no doubt or hesitation, there could 
be no science, or, at least, no difficulties in science. The 
existence, for exalnple, of an extensive Science of 
Iathe- 
matics, requiring the highest scientific genius in those who 
contributed to its creation, and calling for a most continued 
and vigorous exertion of intellect in order to appropriate it 
when created, may Seell1 hard to be accounted for on the 
foregoing theory. Rut the considerations Inore recently 
adduced reUlove the Inystery, by showing, that even ,,'hen 
the inductions themselves are obvious, there may be much 
difficulty in finding whether the particular case which is the 
subject of inquiry COines within them; and alnple room for 
scientific ingenuity in so cOinbining various inductions, as, 
by Ineans of one within which the case evidently falls, to 
bring it within others in which it cannot be directly seen to 
be included. 
'Vhen the 1110re obvious of the inductions which can be 
made in any science from direct observations, have been 
made, and general fonnulas have been frained, determinillg 
the linÜts within which these inductions are applicable; as 
often as a new. case can be at once seen to come within one 
of the fornlulas, the induction is applied to the new case, and 
the business is ended. But new cases are continually arising, 
which do not obviously come within any formula whereby 
the question we want solved in respect of them could be 
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answered. Let us take an instance from geometry; and as 
it is taken only for illustration, let the reader concede to us 
for the present, what we shall endeavour to prove in the 
next chapter, that the first principles of geometry are 
results of induction. Our exan1ple shall be the fifth pro- 
position of the first book of Euclid. The inquiry is, 
Are the angles at the base of an isosceles triangle 
equal or unequal? The first th!ug to be considered is, 
what inductions we have, from which ,ve can infer equality 
or inequality. For inferring equality we have the following 
formulæ :-Things which being applied to each other coin- 
cide, are equals. Things which are equal to the saIne thing 
are equals. A \vhole and the sunl of its parts are equals. 
The sums of equal things are equals. The differences 
of equal things are equals. There are no other formulæ 
to prove equality. For inferring inequality we have 
the following: - A whole and its parts are unequals. 
The sums of equal things and unequal things are un- 
equals. The differences of equal things and unequal 
things are unequals. 111 all, eight forrnulæ. The angles at 
tIle base of an isosceles triangle do not obviously C0l11C within 
any of these. The fonnulæ specify certain lnarks of equality 
and of inequality, but the angles cannot be percei yed intuitively 
to have any of those marks. "r e can, however, exan1Ïne 
whether they ha ve properties which, in any other formulæ, 
are set down as n1arks of those marks. On exalnination it 
a.ppears that they have; and we ultimately succeed in bring- 
ing them within this fOr1llula, "The differences of equal 
things are equa1." "Thence conles the difficulty in recognis- 
ing these angles as the differences of equal things? Because 
each of them is the difference not of one pair only, but of 
innumerable pairs of angles; and out of these "
e had to 
iIllagine and select two, which could either be intuitively per- 
ceived to be equals, or possessed some of the marks of 
equality set down in the yarious formulæ. By an exercise 
of ingenuity, which, on the part of the first in yen tor, deserves 
to be regarded as considerable, two pairs of angles were hit 
upon, which united these requisites. Fir
t, it could be per- 
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ceived intuitively tllat their differences were the angles at 
the base; and, secondly; they possessed one of the Inarks of 
equality, nanlely, coincidence when applied to one another. 
This coincidence, howevcr, ,,?as not perceived intuitively, but 
inferred, in conforn1Ïty to another formula. 
For greatel' clearness, I subjoin an analysis of the 
delllonstration. Euclid, it will be relneInbered, delllon- 
strates his fifth proposition by means of the fourth. This it 
is not allowable for us to do, because we are undertaking to 
trace deductive truths not to prior deductions, but to their 
original inductive foundation. 'Ve must therefore use the pre... 
InÌsses of the fourth proposition .Å 
instead of its conclusion, and f\ 
prove the fifth directly fronl first / \ 
principles. To do so requires 
six fonnulas. ("'" e Inust begin 
as in Euclid, by prolonging the 
equal sides AD, 
\C, to equal dis- 
tances, and joining the extren1Ï- 
ties BE, DC.) D 
FIRST FORMULA. The sums of equals are equal. 
A D and A E are sunlS of equals by the supposition. 
Having that mark of equality, they are concluded by this 
fornlula to be equal. 
SECOND FORMULA. Equal straight lines being applied to 
one another coincide. 
A C, A B, are within this fornnda by supposition; A D, 
A E, have been brought within it by the preceding step. 
Both these pairs of straight lines have the property of 
equality; which, according to the second formula, is a ruark 
that, if applied to each other, they wil1 coincide. Coinciding 
altogether means coinciding in every part, and of course at 
their extrenlities, D, E, and B, C. 
THIRD FORMULA. Straight lines, having their extremities 
coincident, coincide. 
B E and C D have been brought within this formula by 
the preceding induction; they will, therefore, coincide. 
VOL. I. 16 
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FOURTH FOR!\IULA. Angles, having their sides coincident, 
coincide. 


The third induction having shown that B E and C D 
coincide, and the second that A B, A C, coincide, the angles 
A B E and A C D are thereby brought within the fourth 
fonnula, and accordingly coincide. 


FIFTH FORl\IULA. Things which coincide are equal. 
'The angles A B E and A C D are brought within this 
formula by the induction immediately preceding. This 
train of l"easoning being also applicable, mutatis mutandis, 
to the angles E B C, D C B, these also are brought ,vithin 
the fifth formula. And, finally, 


SIXTH FORMULA. The dijferences of equals are equal. 
The angle ABC being the difference of A B E, C B E, 
and the angle A C B being the difference of A C D, D C B ; 
which have been proved to be equals; ABC and A C B 
are brought within the last formula by the whole of the 
prevIous process. 
The difficulty here encountered is chiefly that of figuring 
to ourselves the two angles at the base of the triangle ABC, 
as renlainders made by cutting one pair of angles out of 
another, while each pair shall be corresponding angles of 
triangles which have two sides and the intervening angle 
equal. It is by this happy contrivance that so many 
different inductions are brought to bear upon the same par- 
ticular case. And this not being at all an obvious idea, it 
may be seen from an example so near tIle threshold of 
mathematics, how much scope there may well be for scien- 
tific dexterity in the higher branches of that and other 
sciences, in order so to combine a few sinlple inductions, 
as to bring within each of them innumerable cases ,,,hich 
are not obviously included in it; and how long, and nume- 
rous, and complicated may be the processes necessary for 
bringing the inductions together, even when each induction 
may itself be very easy and simple. All the inductions 
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involved in all geolnetry are conlprised in those simple ones, 
the formulæ of which are the .-\xioms, and a few of the 
so-called Definitions. The renIaindor of the scienc
 is 
Inade up of the proces::;es elnployed for bringing unforeseen 
cases within these inductions; or (in syllogistic language) 
for proving the luinors necessary to conlplete the sJIlogisllls; 
the DIajors being the definitions and axiollls. In those defi- 
nitions and axion1s are laid down the whole of the Inarks, 
by an artful conlbinatioll of which it has bpen found possible 
to discover and prove all tbat is proved in geolnetry. The 
marks being so few, and the inductions which furnish thelll 
being so obvious and fan1Ìliar; the connecting of several of 
thelll together, which constitutes Deductions, or Trains of 
Reasoning, fonns the whole difficulty of the science, and, 
with a trifling exception, its whole bulk; and hence Geo- 
metry is a Deducti ye Science. 



 5. It ,,
ill be seen hereafter that there are ,veighty 
scientific reasons for gi ving to every science as DIuch of the 
character of a Deductive Science as possible; for endea- 
vouring to construct the science frolll the fewest and the 
sinIplest possible inductions, and to Blake these, by any 
cOlubinations ho\yever cOlnplicated, suffice for proving even 
such truths, relating to cOlllplex cases, as could be proved, 
if we chose, by inductions from specific experience. Every 
brand] of natural philosophy was originally experilnental; 
each generalization rested on a special induction, and was 
derived frolll its own distinct set of observations and experi- 
Inents. Frolll being sciences of pure experiment, as the 
phrase is, or, to speak more correctly, sciences in ",'hich the 
reasonings mostly consist of no more than one step, and are 
expressed by single syllogisms, all these sciences have be- 
come to some extent, and some of them in nearly the whole 
of their extent, sciences of pure reasoning; whereby multi- 
tudes of truths, already known by induction from as many 
different sets of experiments, have COllIe to be exhibited as 
deductions or corollaries from inductiye propositions of a 
simpler and more universal character. Thus mechanics, 
16-2 
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hydrostatics, optics, acoustics, and therITIology, have suc- 
cessiyely been rendered mathematical; and astronomy was 
brought by Newton within the laws of general mechanics. 
'Vhy it is that the substitution of this circuitous mode of 
proceeding for a process apparently much easier and Inore 
natural, is held, and justly, to be the greatest triumph of the 
investigation of nature, we are not, in this stage of our in- 
quiry, prepared to examine. But it is necessary to remark, 
that although, by this progressive transformation, all sciences 
tend to become more and more Derluctive, they are not 
therefore the less Inductive; every step in the Deduction is 
still an Induction. The opposition is not between the terms 
Deductive and Inductive, but between Deductive and Expe- 
rimental. A science is experimental, in proportion as every 
new case, which presents any peculiar features, stands in 
need of a new set of observations and experiments, a fresh 
induction. It is Deductive, in proportion as it can dra,v 
conclusions, respecting cases of a new kind, by processes 
,vhich bring those cases under old inductions; by ascer- 
taining that cases which cannot be observed to have the 
requisite marl{s, have, however, marks of those Inarks. 
\Ve can now, therefore, perceive what is tIle generic dis- 
tinction between sciences which can be made Deductive
 and 
those which must as yet remain Experimental. The differ- 
ence consists in our having been able, or not yet able, to 
discover marks of luarks. If by our various inductions we 
have been able to proceed no further than to such proposi- 
tions as these, a a mark of b, or a and b marks of one an- 
other, c a mark of d, or c and d marks of one another, ,vithout 
anything to connect a or b with c or rl; ,ve have a science 
of detached and mutually independent generalizations, such 
as these, that acids redden vegetable bInes, and that alkalies 
colour them green; frOlTI neither of which propositions could 
we, directly or indirectly, infer the other: and a science, so 
far as it is composed of such propositions, is purely experi- 
mental. Chemistry, in the present state of our knowledge, 
has not yet thrown off this character. There are other 
sciences, however, of which the propositions are of this 
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:kind: a a Inark of b, b a Inark of c, c of d, d of e, &c. In 
these sciences we can mount the ladder from a to e by a 
process of ratiocination; we can conclude that a is a Inar:k 
of e, and that eyery object which has the mark a has the 
property e, although, perhaps, we never were able to observe 
a and e together, and although even d, our only direct mark 
of e, Inay be not perceptible in those objects, but ouly infer.. 
1.ible. Or varying the first 1netaphor, we luay be said to get 
from a to e underground: the Inarks b, c, d, which indicate 
the route, must all be possessed son1ewhere by the objects 
concerning which we are inquiring; but they are below the 
surface: a is the only Inark that is visible, and by it we are 
a ble to trace in succession all the rest. 



 6. "T e can now understand how an experimental may 
transfonn itself into a deductive science by the nlere progress 
of experiment. In an experimental science, the inductions, 
as we have said, lie detached, as, a a nlark of h, c a mark of 
d, e a Inark off, and so on: now, a new set of instances, and 
a consequent new induction, lnay at any time bridge over 
the interval between two of these unconnected arches; b, for 
example, may be ascertained to be a mark of c, which enables 
us thenceforth to prove deductively that a is a mark of c. 
Or, as sonletÏInes happens, some comprehensive induction 
may raise an arch high in the air, which bridges over hosts 
of them at once: b, d, f, and an the rest, turning out to be 
marks of some one thing, or of things between which a con- 
nexion has already been traced. As when Newton discovered 
that the motions, ,,,hether regular or apparently anomalous, 
of all the bodies of the solar system, (each of which motions 
had been inferred by a separate logical operation, from 
separate marks,) were all marks of moving round a common 
centre, with a centripetal force varying directly as the mass, 
and inversely as the square of the distance from that centre. 
This is the greatest example which has Jet occurred of the 
transformation, at one stroke, of a science which was still 
to a great degree merel)T experimental, into a deductive 
SCIence. 
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Tl'ansformations of the same nature, but on a smaller 
scale, continually take place in the less advanced branches 
of physical knowledge, without enabling them to throw off 
the character of experimental sciences. Thus with rega.rd 
to the two unconnected propositions before cited, n anI ely , 
Acids redden vegetable blues, Alkalies make them green; 
it is remarked by Liebig, that all blue colouring matters 
which are reddened by acids (as well as, reciprocally, 
all red colouring matters which are rendered blue by alka- 
lies) contain nitrogen: and it is quite possible that this 
circumstance may one day furnish a bond of connexion be- 
tween the two propositions in question, by showing that the 
antagonist action of acids and alkalies in producing or de- 
stroying the colour blue, is the result of some one, more 
general, law. Although this connecting of detached genera- 
lizations is so much gain, it tends but little to give a deduc- 
tive character to any science as a whole; because the new 
courses of observation and experiment, which thus enable 
us to connect together a few general truths, usually make 
known to us a still greater nU111ber of unconnected new ones. 
Hence chemistry, though similar extensions and silnplifica- 
tions of its generalizations are continually taking place, is 
still in the main an experiluental science; and is likely so to 
continue, unless some comprehensive induction should be 
hereafter arrived at, ,vhich, like Newton's, shall connect a 
vast number of the smaller known inductions together, and 
change the whole method of the science at once. Cheluistry 
has already one great generalization, which, though relating 
to one of the subordinate aspects of chemical phenolnena, 
possesses within its limited sphere this cOluprehensive cha.- 
racter; the principle of Dalton, called the atolnic theory, or 
the doctrine of chemical equivalents: which by enabling us 
to a certain extent to foresee the proportions in which two 
substances ,viII combine, before the experirnent has been 
tried, constitutes undoubtedly a source of new chemical 
truths obtainable by deduction, as well as a connecting prin- 
ciple for all truths of the sanIe description previously ob- 
tained by experiment. 
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 7. The discoveries which change the 1})ethod of a 
science from experinlental to deductive, mostly consist in 
establishing, either by deduction or by direct experiment, 
that the varieties of a particular phenolnellon uniformly 
accompany the varieties of SOHIO other phenolnenon better 
known. Thus the science of sound, which previously stood 
in the lowest rank of mere] y experiulental science, became 
deductive when it was proved by expcrilnent that every 
variety of sound was consequent on, and then.fore a mark 
of, a distinct and definable variety of oscillatory lllotion 
aillong thp particles of the transmitting Inediuln. ""'hen this 
was ascertained, it followed that every relation of succession 
or coexistence which obtained between phenolnena of the 
nlore known class, obt.ained also betweeu t1le phenoluena 
which corresponded to them in the other class. Every 
sound, being a lnark of a particular o
cillatory motion, be- 
came a mark of everything which, by the laws of dynalnics, 
was known to be inferrible froln that ulotion; and everything 
which by those same laws ,yas a 111ark of any oscillatory 
motion aIllong the particles of an elastic mediuln, becalne a 
mark of the corresponding sound. ...\nd thus nlany truths, 
not before suspected, concerning sound, becolne deducible 
froln the known laws of the propagation of motion through 
an elastic medium; while facts already empirically known 
respecting sound, beCOlne an indication of corresponding 
properties of vibrating bodies, previously undiscovered. 
But the grand agent for transforn1Ïng experimental into 
deductive sciences, is the science of number. The pro- 
perties of nunlbers, alone among all known phenomena, are, 
in the most rigorous sense, properties of all things whatever. 
All things are not coloured, or ponderable, or even extended; 
but all things are numerable. And if we consider this science 
in its "Thole extent, from common arithlnetic up to the 
calculus of variations, the truths already ascertained seem 
all but infinite, and admit of indefinite extension. 
These truths, though affirmable of an things whatever, 
of course apply to theln only in respect of their quantity. 
But if it comes to be discovered that variations of quality in 
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III thesl
 various t rnn
forlllatioJls, the propositions of the 
science of nUlubcr do but fulfil the fUllction proper to nIl 
propositions fOrIning a train of reasoning, viz. that of 
cnahling us to nn"lYC in au ÍIHHrcct II1l'thu(l, lJY l1hLrl
s of 
lluuks, aT. such of the propertit's of ohjects as we cannot 
dircctIy ascertain (or not so cOllycuieutly) by experiment. \\T e 
travel fro In a given visible or tangible fact, through the truths 
of nnnlLcrs, to t1. . fact 
unght. The given fact is a lnark 
that n. certain rclation f:o;ubsists hetwcen the quantitics of 
some of the elelllCuts concerneù; while the fact sought pre- 
supposes a ccrtain rclation betwecn the quantities of sonle 
other elclTIeuts: now, if these last quantities are depcndcnt 
in sOlnc known InaUller upon tlu' fonner, or vice versa, we 
can :t1rgue ii.Oln the 11l1Juerical }"{'l<ltion hetween the one set 
of quantities, to detennine that which subsists bctwecn the 
other set; tlll' thcore111s of the calculus affording the inter- 
l11cdiatr" links. ...\ ud thus onc of tlll i h\ 0 physical facts 
bCCOlllCS n nutrk of the othcr, by being a IlUlr1.. of n. Hunk of 
a u1ark of it. 



CHAPTER V. 


OF DEMONSTRATION, AND NECESSARY TRUTHS. 



 1. IF, as laid down in the two preceding chapters, the 
foundation of all sciences, even deductive or demonstrative 
sciences, is Induction; if every step in the ratiocinations 
even of geometry is an act of induction; and if a train of 
reasoning is but bringing many inductions to bear upon the 
salne subject of inquiry, and drawing a case within one 
induction by nleans of another; wherein lies the peculiar 
certainty always ascribed to the sciences which are entirely, 
or almost entirely, deductive? 'Vhy are they called the 
Exact Sciences? Why are mathematical certainty, and the 
evidence of demonstration, COlnmon phrases to express the 
very highest degree of assurance attainable by reason? \Yhy 
are mathematics by almost all philosophers, and (by many) 
even those branclles of natural philosophy which, through 
the medium of n1athematics, have been converted into deduc- 
ti ve sciences, considered to be independent of the evidence 
of experience and observation, and characterized as systems 
of Necessary Truth? 
The answer I conceive to be, that this character of neces- 
sity, ascribed to the truths of mathematics, and even (with 
sonle reservations to be hereafter made) the peculiar cer- 
tainty attributed to them, is an illusion; in order to sustain 
which, it is necessary to suppose that those truths relate to, 
and express the properties of, purely imaginary objects. It 
is acknowledged that the conclusions of geolnetry are de- 
duced, partly at least, from the so-called Definitions, and 
that those definitions are assumed to be correct descriptions, 
as far as they go, of the objects with which geometry is con- 
versant. Now we have pointed out that, fronl a definition 
as such, no proposition, unless it be one concerning the 
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meaning of a word, can ever follow; and that what appa- 
rently follows from a definition, follows in reality from an 
iInplied asslunption that there exists a real thing confonn- 
able thereto. This asslunption, in th
 case of the defini- 
tions of geometry, is false: there exist no real things exactly 
conformable to the definitions. 'l'here exist no points with- 
out magnitude; no lines without breadth, nor perfectly 
straight; no circles with nIl their radii exactly equal, nor 
squares with all their angles perfectly right. It will perhaps 
be said that the assuluptioll does not extend to the actual, 
but only to the possible, existence of such things. I answer 
that, according to any test we have of possibility, they are 
not evc:>n possible. Their existence, so far as we can fonn 
any judglnent, would seem to be inconsistent with the 
physical constitution of our planet at least, if not of the 
uni \Terse. To get rid of this difficulty, and at the same time 
to save the credit of the snpposed systenl of necessal'y truth, 
it is customary to say that the points, lines, circles, and 
squares which are the subject of geometry, exist in our con- 
ceptions merely, and are part of our Ininds; which minds, 
by ,vorking on their own materials, construct an à priori 
science, the evidence of which is purely mental, and has 
nothing whatever to do with outward experience. By how- 
soever high authorities this doctrine may have been sanc- 
tioned, it appears to me psychologically incolTect. The 
points, lines, circles, and squares, which anyone has in his 
mind, are (I apprehend) simply copies of the points, lines, 
circles, and squares which he has kno"\vn in his experience. 
Our idea of a point, I apprehend to be silnply our idea of 
the miuimum visióile, the snlallest portion of surface which 
we can see. A line, as defined by geometers, is wholly in- 
concei\Table. 'Ve can reason about a line as if it had no 
breadth; because we have a power, which is the foundation 
of alJ the control ,ve can exercise over the operations of 
our minds; the power, when a perception is present to our 
senses, or a conception to our intellects, of attending to a 
part only of that perception or conception, instead of the 
whole. But we cannot conceive a line without breadth; we 
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can form no mental picture of such a line: all the lines 
'which we have in our n1Ïnds are lines possessing breadth. 
If anyone doubts this, we may refer him to his own ex- 
perience. I much question if anyone who fancies that he 
can conceive what is called a lnathematical line, thinks so 
from the eyidence of his consciousness: I suspect it is rather 
because he supposes that unless such a conception were 
possible, mathematics could not exist as a science: a sup- 
position which there will be no difficulty in showing to be 
entirely groundless. 
Since, then, neither in nature, nor in the human mind, do 
there exist any objects exactly corresponding to the defini- 
tions of geometry, while yet that science cannot be snpposed 
to be conversant about non-entities; nothing remains but t.o 
consider geometry as conversant with such lines, angles, and 
:figures, as really exist; and the definitions, as they are 
called, lTIUst be regarded as some of our first and most 
obvious generalizations concerning those natural objects. 
The correctness of those generalizations, as generalizations, 
is without a flaw: the equality of all the radii of a circle is 
true of all circles, so far as it is true of anyone: but it is not 
exactly true of any circle: it is only nearly true; so nearly 
that no error of any importance in practice will be incurred 
by feigning it to be exactly true. 'Vhen we have occasion 
to extend these inductions, or their consequences, to cases 
in which the error would be appreciable-to lines of percep- 
tible breadth or thickness, parallels which deviate sensibly 
from equidistance, and the like-we correct our conclusions, 
by combining with them a fresh set of propositions relating 
to the aberration; just as we also take in propositions relating 
to the physical or chemical properties of the material, if those 
properties happen to introduce any modification into the 
result; ,vhich they easily may, even with respect to figure 
and magnitude, as in the case, for instance, of expansion by 
heat. So long, however, as there exists no practical neces- 
sity for attending to any of the properties of the object 
except its geometrical properties, or to any of the natural 
irregularities in those, it is convenient to neglect the con- 
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sideration of the other properties and of the irregularities, and 
to reason as if these did not exist: accordingly, we fonnally 
announce, in the definitions, that we intend to proceeù on 
this plan. But it is an error to suppose, because we resolve 
to confine our attention to a certain nnmber of the properties 
of an object, that we therefore. conceive, or have an idea of 
the object, d
nurled of its other properties. 'Ve are thinking, 
all the time, of precisely such objects as we have seen and 
touched, and with all th
 properties which naturally belong 
to then1; but for scientific convenience, we feign then1 to be 
divested of all properties, except those' which are Inaterial to 
our purpose, and in regard to which ,ve design to consider 
them. 
The peculiar accuracy, supposed to be characteristic of 
the first principles of geonletry, thus appears to be fictitious. 
The assertions on which the reasonings of the science are 
founded, do not, any Inore than in other sciences, exactly 
correspond witI} the fact; but we suppose that they do so, for 
the sake of tracing the conseqnences which follow frolll the 
supposition. The opinion of Dugald Stewart respecting the 
foundations of geometry, is, I conceive, substantially correct; 
that it is built on hyp.otheses; that it owes to this alone 
the peculiar certainty supposed to distinguish it; and that in 
any science wl1atever, by reasoning froll1 a set of hypotheses, 
,ve may obtain a body of conclusions as certain as those of 
geometry, that is, as strictly in accordance with the hypo- 
theses, and as irresistibly cOl11pelling assent, on condition that 
those hypotheses are true. 
'Vhen, therefore, it is affirmed that the conclusions of 
geometry are necessary truths, the necessity consists in 
reality only in this, that they necessarily follo,v from the 
suppositions from which they are deduced. Those supposi- 
tions are so far from being necessary, that they are not even 
true; they purposely depart, more or less widely, from the 
truth. The only sense in which necessity can be ascribed 
to the conclusions of any scientific investigation, is that of 
necessarily following from sOlne assumption, which, by the 
conditions of the inquiry, is not to be questioned. In this 
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relation, of course, the derivative truths of every deductive 
science must stand to the inductions, or assunlptions, on 
which the science is founded, and which, whether true or 
untrue, certain or doubtful in themselves, are always sup- 
posed certain for the purposes of the particular science. 
And therefore the conclusions of all deductive sciences were 
said by the ancients to be necessary propositions. "\Ve 
have observed already that to be predicated necessarily 
was characteristic of the predicable Proprium, and that a 
proprium was any property of a thing which could be de- 
duced from its essence, that is, from the properties included 
in its definition. 



 2. The important doctrine of Dugald Stewart, 
,vhich I have endeavoured to enforce, has been contested 
by Dr. 'Vhewell, both in t.he dissertation appended to 
his excellent flfechanical Euclid, and in his rnore recent 
elaborate ,vork on the Philosophy of the Inductive Sciences; 
in which last he also replies to an article in the Edinbu1'gh 
Review, (ascribed to a writer of great scientific eminence,) 
in which Stewart's opinion was defended against his former 
strictures. The supposed refutation of Stewart consists in 
proving against him (as has also been done in this work) 
that the premisses of geonletry are not definitions, but assump- 
tions of the real existence of things corresponding to those 
definitions. This, ho,vever, is doing little for Dr. Whewell's 
pnrpose; for it is these very assumptions \vhich are as- 
serted to be hypotheses, and which he, if he denies that 
geometry is founded on hypotheses, must show to be absolute 
truths. All he does, however, is to observe, that they at any 
rate are not arbitrary hypotheses; that we should not be at 
liberty to substitute other hypotheses for them; that not 
only" a definition, to be aàmissible, must necessarily refer 
to and agree with some conception which we can distinctly 
frame in our thoughts," but that the straight lines, for in- 
stance, which ,ve define, must be "those by which angles are 
contained, those by which triangles are bounded, those of 



DE:\IO
STRATIO
, AXD NECESS6\RY TRUTHS. 255 


""hic}l parallelism Inay be predicated, and the like.". 
\nd 
tl1Ïs is true; but this has never been contradicted. Those 
who say that the pren1Ïsses of geolnetry are hypotheses, are 
not bound to maintain theln to be 11}'potheses which have no 
relation ,vhatcver to fact. Since an hypothesis framed for 
the purpose of scientific inquiry must relate to something 
which has real existence, (for there can be no science re- 
specting non-entities,) it follows that any hypothesis we 
make respecting an object, to facilitate our study of it, must 
not involve anything which is distinctly false, and repugnant 
to its real nature: we must not ascribe to the thing any pro- 
perty which it has not; our liberty extends only to suppress- 
ing some of those which it has, under the indispensable 
obligation of restoring thetn whenever, and in as far as, their 
presence or absence would make any material difference in 
the truth of our conclusions. Of this nature, accordingly, 
are the first principles in,'olved in the definitions of geometry. 
In their positive part they are observed facts; it is only in 
their negati\e part that they are hypothetical. That the 
hypotheses should be of this particular character, is however 
no further necessary, than illaslnuch as no others could 
enable us to deduce conclusions which, with due corrections, 
would be true of real objects: and in fact, when our aim is 
only to illustrate truths, and not to investigate them, ,ve are 
110t under any such restriction. 'Ve might suppose an ima- 
ginary animal, and work out by deduction, from the known 
laws of physiology, its natural history; or an itnaginary 
commonwealth, and from the elements composing it, mig}lt 
argue what would be its fate. And the conclusions which 
we might thus draw from purely arbitrary hypotheses, Inight 
form a highly useful intellectual exercise: but as they could 
only teach us what would be the properties of .objects which 
do not reany exist, they would not constitute any addition 
to our knowledge of nature: while on the contrary, if the 
hypothesis merely divests a real object of some portion of its 
properties, ,vithout clothing it in false ones, the conclusions 


· Mechanica.! Euclid, pp. 149 et seqq. 
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'will always express, under known liability to correction, ac- 
tual truth. 


9 3. But although Dr. Whew ell has not shaken Stewart's 
doctrine as to the hypothetical character of that portion of 
the first principles of ge0111etry which are involved in the 
so-called definitions, he has, I conceive, greatly the advan- 
tage of Stewart on another important point in the theory of 
geo111etrical reasoning; the necessity of admitting, among 
those first principles, axioms as well as definitions. Some 
of the axiOlllS of Euclid Inight, no doubt, be exhibited in 
the form of definitions, or might be deduced, by reasoning, 
from propositions similar to what are so called. Thus, if 
instead of the axiom, Magnitudes which can be made to 
coincide are equal, we introduce a definition, "Equal mag- 
nitudes are those which may be so applied to one another 
as to coincide;" the three axioms which follo\v, (l\1agnitudes 
which are equal to tIle same are equal to one another-If 
equals are added to equals the sums are equal-If equals 
are taken from equals the remainders are equal,) may be 
proved by an imaginary superposition, resembling that by 
which the fourth proposition of the first book of Euclid is 
demonstrated. But although these and several others may 
be struck out of the list of first principles, because, though 
not requiring demonstration, they are susceptible of it; there 
will be found in the list of axioms two or three fl1ndalnental 
truths, not capable of being demonstrated: among which 
must be reckoned the proposition that two straight lines 
cannot inclose a space, (or its equivalent, Straight lines 
\vhich coincide in two points coincide altogether,) and some 
property of parallel lines, other than that which constitutes 
their definition: the most suitable, perhaps, being that 
selected by Professor Playfair: "Two straight lines which 
intersect each other cannot both of them be parallel to a 
third straight line.". 


"" We might, it is true, insert this property into the definition of parallel 
lines, framing the definition so as to require, both that", hen produced indefi- 
nitely they shalllleyer meet, and also that any straight line which intersects 
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The axiolns, as well those which arc indelnonstraùle 
as those which admit of being demonstrated, differ froln that 
other class of fundamental principles which are invoh.cd in 
the definitions, in this, that they are true without any n1Íx- 
ture of hypothesis. That things which are equal to the saIne 
thing are equal to one another, is a
 true of the lines and 
figure
 in natnre, as it would be of the imaginary ones 
assumed in the definitions. In t1lÏs respect, however, Inathe- 
Inatics are only on a par with 100st other sciences. In ahnost 
all sciences there are some general propositions which are 
exactly true, while the greater part are only lnore or less 
distant approxinlations to the truth. Thus in nlechanic8, the 
first la,v of Illotion (the continuance of a Ulo\"enlcnt once 
illlpressed, until stopped or slackened by SOllle resisting 
force) is true without qualification or error. The rotation 
of the earth in twenty-four hours, of the same length as in 
our time, has gone OIl since the first accurate observations, 
without the increasc or dinlÏnution of one second in all that 
period. These are inductions which require no fiction to 
Inake thenl be received as accurately true: but along with 
them there are others, as for instance the propositions re- 
specting the figure of the earth, which are but approxima- 
tions to the truth; and in order to use theln for the fnrther 
advancement of our knowledge, we lllust feign that they are 
exactly true, though they really want sOlllething of being 
so. 



 4. It reloains to inquire, what is the ground of our 
belief in axioms-what is the evidence on which they rest? 
I answer, they are experimental truths; generalizations froln 


one of them shall, if prolonged, meet the other. But by doing this we by no 
means get rid of the assumption; we are still obliged to take for granted the 
geometrical truth, that all straight lines in the same plane, which have the 
former of these properties, have also the latter. For if it were possible that 
they should not, that is, if any straight lines other than those which are parallel 
according to the definition, had the property of never meeting although indefi- 
nitely produced, the demonstrations of the subsequent portions of the theory of 
parallels could not be maintained. 
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observation. The proposition, Two straight lines cannot 
inclose a space-or in other words, Two straight lines which 
have once met, do not meet again, but continue to diverge- 
is an induction from the evidence of our senses. 
This opinion runs counter to a scientific prejudice of 
long standing and great strength, and there is probably no 
one proposition enunciated in this work for which a 1110re 
unfavourable reception is to be expected. It is, however, no 
new opinion; and even if it were so, would be entitled to be 
judged, not by its novelty, but by the strength of the argn- 
ments by which it can be supported. I consider it very 
fortunate that so elninent a champion of the contrary opinion 
as Dr. 'Vhewell, has recently found occasion for a most 
elaborate treatrnent of the whole theory ofaxiollls, in 
attempting to construct the philosophy of the ll1athelnatical 
and physical sciences on the basis of the doctrine against 
which I now contend. \Vhoever is anxious that a discussion 
should go to the bottoln of the subject, must rejoice to see 
the opposite side of the question worthily represented. If 
what is said by Dr. 'Vhewell, in support of an opinion which 
he has made the foundation of a systematic work, can be 
shown not to be conclusive, enough will have been done 
,vithout going 'further to seek stronger arguments and a n10re 
powerful adversary. 
It is not necessary to show that the truths which we call 
axioms are original1y suggested by observation, and that we 
should never have known that two straight lines cannot 
inclose a space if we had never seen a straight line: thus 
much being admitted by Dr. \Vhewell, and by all, in recent 
tÍ1nes, who have taken his view of the subject. But they 
contend, that it is not experience which proves the axiom; 
but that its truth is perceived à priori, by the constitution of 
the mind itself, from the first mOlnent 'when the meaning of 
the proposition is apprehended; and without any necessity 
for verifying it by repeated trials, as is requisite in the case 
of truths really ascertained by observation. 
They cannot, however, but allow that the truth of the 
axiom, 1\vo straight lines cannot inclose a space, even if 
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evident independently of experience, is also evident froin 
experience. "Thcther the axioln needs confirmation or not, 
it receives confinnation in almost en
ry instant of our lives; 
since we cannot look at any two straight lines which in- 
tersect one another, without seeing that froln that point 
they continue to diyerge more and Blore. Experiluental 
proof crowds in UPOH us in such endless profusion, and 
without one instance in which there can be even a suspicion 
of an exception to the rule, that we should soon have a 
stronger ground for believing the axiom, even as an experi- 
Inental truth, than we have for ahnost any of the general 
truths which we confessedly learn fronl the evidence of our 
senses. Independently of à priori evidence, We should cer- 
tainly believe it ".ith an intensity of conviction far greater 
than we accord to any ordinary physical truth: and this too 
at a tilne of life Hluch earlier than that froln which we date 
ahnost any part of our acquired knowledge, and much too 
early to adlnit of our retaining any recollection of the history 
of our intellectual operations at that period. \Vhere then is 
the necessity for assluning that our recognition of these truths 
]Ias a different origin froln the rest of our knowlerlge, when 
its existence is perfectly accounted for by supposing its origin 
to be the sa.lne? when the causes which produce belief in all 
other instances, exist in this instancp, and in a degree of 
strength as Hluch superior to what exists in other cases, as 
the intensity of the belief itself is superior? The burden of 
proof lies on the advocates of the contrary opinion: it is for 
them to point out sornp fact, inconsistent with the supposi- 
tion that this part of our knowledge of nature is derived fro In 
the srune sources as every other part. 
This, for instance, they would be able to do, if they could 
prove chronologicaHy that ,,'e had the conviction (at least 
practicaHy) so early in infancy as to be anterior to those 
impressions on the senses, upon which, on the other theory, 
the conviction is founded. This, however, cannot be proved: 
the point being too far back to be within the reach of menlor.r, 
and too obscure for external observation. The advocates 
of the à priori theory are obliged to have recourse to other 
17-2 
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arguments. These are reducible to two, which I shall endea- 
vour to state as clearly and as forcibly as possible.. 



 5. In the first place it is sai-d, that if our assent to the 
proposition that two straight lines cannot inclose a space, 
were derived from the senses, we could only be convinced of 
its truth by actual trial, that is, by seeing or feeling the 
straight lines; whereas in fact it is seen to be true by nlerely 
thinking of thetn. That a stone thrown into water goes to 
the bottoln, lnay be perceived by our senses, but mere think- 
ing of a stone thrown into the water would never have led 
us to that conclusion : not so, however, with the axiorns 
relating to straight lines: if I could be made to conceive 
what a straight line is, without having seen one, I should at 
'.once recognise that two such lines cannot inclose a space. 
Intuition is "itnaginary looking;". but experience must be 
real looking : if we see a property of straight lines to be true 
by merely fancying ourselves to be looking at them, the 
ground of our belief cannot be the senses, or .experience; it 
must be something mental. 
To this argulnent it might be added in the case óf this 
particular axionl, (for the ass,ertion 'would not be true of all 
axioms,) that the evidence .of it from actual ocular inspec- 
tion;..is not only unnecessary, but unattainable. What says 
the axÎ0.ul? That two straight lines cannot inclose a space; 
that after having once intersected, if they are prolonged to 
infinity they do not lueet, but continue to diverge from one 
another. How can this, in any single case, be proved by 
actual observation? We may follow the lines to any distance 
we please; but we cannot follow them to infinity: for aught 
our senses can testify, they may, immediately beyond the 
farthest point to which we have traced theIn, begin to 
approach, and at last meet. Unless, therefore, we had 
some other proof of the impossibility than observation 
affords us, we should have no ground for believing the axiom 
at all. 


· Whewell's Philosophy of the Inductive Sciences, i. 130. 
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To these arglnnents, which I trust I cannot be accused 
of understating, a satisfactory ans"
er wi11, I concèi\"e, be 
found, if we ad,"crt to one of the characteristic properties of 
geometrical forols-their capacity of being painted in the 
iluagination with a distinctness equal to reality: in other 
words, the exact resemblance of our ideas of form to the 
sensations which suggest thenl. This, in the first place, 
enables us to make (at least with a little practice) Inental 
pictures of all possible cOlnbinations of lines and angles, 
which resemble the realities quite as well as any which we 
could lnake 011 paper; and in the next place, nlakes those 
pictures just as fit subjects of geometrical experilnentatioll 
as the realities thelnseh'es; ina.sllHlCh as pictures, if suffi- 
ciently accurate, exhibit of conrse aU the properties which 
,,
ould be manifested by the realities at one gi, en instant, 
and on silnple inspection.: and in geolnetry we are con- 
cerned only with such properties, and not with that whicl1 
pictures could not exhibit, the mutual action of bodies one 
upon another. The foundations of geometry would there- 
fore be laid in direct experience, eyen if the experiments 
(which in this case consist Inerely in attentive contelnpla- 
tion) were practised solely upon what we call our ideas, that 
is, upon the diagrams in our minds, and not upon outward 
objects. For in all systems of experinlentation we take SOUle 
ohjects to serve as representati\res of all which resemble 
theln; and in the present case the conditions which quality 
a real object to be the representative of its class, are com- 
pletely fulfilled by an oLject existing only in our fancy. 
'Yithout denying, therefore, the possibility of satisfying our- 
selves that two straight lines cannot inclose a space, by 
luere}}" thinking of straight lines without actually looking 3t 
them; I contend, that we do not believe this truth on the 
ground of the imaginary intuition simply, but because we 
know that the imaginary lines exactly resemble real ones, 
and that we Inay conclude from them to real ones with quite 
as nluch certainty as we could conclude from one real line 
to another. The conclusion, therefore, is still an induction 
from observation. And we should not he authorized to sub- 
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stitute observation of the image in our mind, for observation 
of the reality, if we had not learnt by long-continued ex- 
perience that the properties of the reality are faithfully 
represented in the image; just as we should be scientifically 
,van"anted in describing an anÏlnal ,vhich we had never seen, 
froln a picture made of it with a daguerreotype; but not 
until we had learnt by ample experience, that observation of 
such a picture is precisely equivalent to observation of the 
original. 
1"hese considerations also remo\"e the objection arising 
from the ilupossibility of ocularly following the lines in their 
prolongation to infinity. 
or though, i.n order actually to 
see that two given lines never meet, it would be necessary 
to follow them to infinity; yet without doing so we may 
know that if they ever do meet, or if, aftf'r diverging from 
one another, they begin again to approach, this must take 
place not at an infinite, but at a finite distance. Supposing, 
therefore, such to be the case, we can transport our
elves 
thither in imagination, and can fralne a Inental image of the 
appearance which one or both of the lines HUlst present at 
that point, which we Inay rely on as being precisely sin1Ílar 
to the reality. Now, whether we fix our contemplation upon 
this imaginary picture, or call to mind the generalizations 
we have had occasion to make from former ocular observa- 
tion, we learn by the evidence of experience, that a line 
'which, after diverging froln another straight line, begins to 
approach to it, produces the irnpression on our senses which 
we describe by the expression, "a bent line," not by the 
expression, "a straight line.". 


'" Dr. Whewell (Of Induction, p. 84) thinks it unreasonable to contend that 
we know by experience, that our idea of a line exactly resembles a real line. 
" It does not appear," he says, "how we can compare our ideas with the reali- 
ties, since we know the realities only by our ideas." We know the realities (I 
concei ve) by our eyes. Dr. 'Vhewell surely does not hold the" doctrine of per- 
ception by means of ideas," which Reid gave himself so much trouble to refute. 
Dr. Whewell also says, that it does not appear why this resemblance of ideas 
to the sensations of which they are copies, should be spoken of as if it were a 
peculiarity of one class of ideas, those of space. l\Iy reply is, that I do not so 
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 6. The first of the two argulnents in support of the 
theory that axiollis are à priori truths, having, 1 think, heen 
sufficiently answel.ed; 1 proceed to the second, which is 
usually the nlost relied on. 
\.xiolns (it is as
erted) are 
conceived by us Hot ouly as true, but as universalIy and 
necessarily true. Now, experience cannot possibly gi, e to 
any proposition this character. I lllay have seen snow a 
hundred times, and may have seen that it was "hite, but 
this cannot give me entire aSsurance eyeu that all suow is 
,vhite; nInch less that snow must be white. " IIowever 
nlany instances we nlay have observed of the truth of a pro- 
position, there is nothing to assure us that the next case 
shall not be an exception to the rule. If it be strictly true 
that eyery runlinant anÏ1nal yet known has cloven hoofs, we 
still cannot be sure that SOUle creature will not hereafter be 
discovered which has the first of these attributes, without 


speak of it. The peculiarity I contend for is only one of degree. All our ideas 
of sensation of course resemble the 'corresponding sensations, but they do so 
with very different degrees of exactness and of reliability. No one, I presume, 
can recal in imagination a colour or an odour with the same distinctness and 
accuracy with which almost everyone can mentally reproduce an image of a 
straight line or a triangle. To the extent, however, of their capabilities of 
accuracy, our recollections of colours or of odours may serve as subjects of 
experimentation, as well as those of lines and spaces, and may yield conclu- 
sions which will be true of their external prototypes. A person in whom, 
either from natural gift or from cultivation, the impressions of colour were 
peculiarly vivid and distinct, if asked which of two blue flowers was of the 
darkest tinge, though he might never have compared the two, or even looked 
at them together, might be able to give a confident answer on tbe faith of his 
distinct recollection of the colours; that is, he might examine his mental pic- 
tures, and find there a property of the outward objects. But in hardly any 
case except that of simple geometrical forms, could this be done by mankind 
generally, with a degree of assurance equal to that which is given by a contem- 
plation of the objects themselves. Persons differ most widely in the precision 
of their recollection, even of forms: one person, when he has looked anyone 
in the face for half a minute, can draw an accurate likeness of him from memory; 
another may have seen him every day for six months, and hardly know whether 
his nose is long or short. But everybody has a perfectly distinct mental image 
of a straight line, a circle, 01" a rectangle. And everyone concludes confidently 
from these mental images to tbe corresponding outward things. 
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l1aving the other.. . Experience must always consist of a 
linIited number of observations; and, however nUlnerous 
these may be, they can sho,v nothing with regard to the in- 
finite nUInber of cases in which the experiment has not been 
made." Besides, axioms are not only universal, they are · 
also necessary. Now" experience cannot offer tbe sluallest 
ground for the necessity of a proposition. She can observe 
and record what has happened; but she cannot find, in any 
case.. or in any accumulation of cases, any reason for what 
'must happen. She may see objects side by side; but she 
cannot see a reason why they must ever be side by side. She 
finds certain events to occur in succession; but the succes- 
sion supplies, in its occurrence, no reason for its recurrence. 
She conteuJplates external objects; but she cannot detect 
any internal bond, which indissolubly connects the future 
,vith the past, the possible with the real. To learn a pro- 
position by experience, and to see it to be necessarily true, 
are two altogether different processes of thought."" And 
Dr. Whe,vell adds, " If anyone does not clearly cOlnprehend 
this distinction of necessary and contingent truths, he will 
not be able to go along with us in our researches into the 
foundations of human knowledge ; nor, indeed, to pursue 
with success any speculation on the subject." t 
In the following passage, we are told what the distinction 
is, the non-recognition of which incu

s this denunciation. 
"Necessary truths are those in which we not only learn that 
the proposition is true, but see that it must be true; in which 
the negation of the truth is not only false, but impossible; 
in which we cannot, even by an effort of imagination, or in 
a supposition, conceive the reverse of that which is asserted. 
That there are such truths cannot be d.oubted. 'Ve Juay 
take, for example, an relations of number. Three and T,yo, 
added together, make Five. 'Ve connot conceive it to be 
otherwise. 'Ve cannot, by any freak of thought, ilnagine 
Three and Two to make Seven."! 


'" Phil. Ind. Be. i. 59-6]. 
t Ibid. 54, 5
. 


t Ibid. 57. 
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Although Dr. 'Vhewell has naturally and properly ell1- 
ployed a variety of phrases to bring his IIleaning lHore 
forcibly hOllIe, he will, I preslune, allow that they are all 
equivalent; and that what he Ineans by a necessary truth, 
would be sufficiently defined, a proposition the negation of 
which is not only false but inconceivable. I alIl unable to 
find in any of his expressions, turn then) what way )'OU will, 
a n1eaning beyond this, and I do not believe he would con- 
tend that they lnean anything mure. 
This, therefore, is the principle asserted: that proposi- 
tions, the negation of which is inconceivable, or in other 
,,'ords, which we cannot figure to ourselves as being false, 
lnust rest on evidence of a higher and more cogent descrip- 
tion than any which experience can afford. ...<\n<1 we have next 
to consider whether there is any ground for this assertion. 
Now I cannot but wonder that so luuch stress should be 
laid on the circlunstauce of inconceivableness, when there 
is such alllple experience to show, that uur capacity or inca- 
pacity of conceiving a thing has very little to do with the 
possibility of the thing in itself; but is in truth very lnuch an 
affair of accident, and depends 011 the past history and habits 
of our own Ininds. There is no more generally acknow- 
ledged fact in hUlnan nature, than the extrenle difficulty at 
first felt in conceiving anything as possible, which is in con- 
tradiction to long established and familiar experience; or 
even to old fanlÏliar habits of thought. And this diffi- 
culty is a necessary result of the fundalnental laws of the 
human mind. 'Vhen we have often seen and thought of two 
things together, and have never in anyone instance either 
seen or thought of them separately, there is by the prilnary 
law. of association an increasing difficulty, which may in the 
end become insuperable, of conceiving the two things apart. 
This is most of all conspicuous in uneducated persons, who 
are in general utterly unable to separate any two ideas 
which have once become firmly associated in their minds; 
and if persons of cultivated intellect have any advantage on 
the point, it is only because, having seen and heard and read 
IDore, and being Inore accustomed to exercise their imagina- 
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tion, they have experienced their sensations and thoughts in 
more varied combinations, and have been prevented frolD 
forming many of these inseparable associations. But this 
advantage has necessarily its lin1Íts. The Inost practised 
intellect is not exelnpt from the universal laws of our con- 
ceptive faculty. If daily habit presents to anyone for a long 
period two facts in combination, and if he is not led during 
that period either by accident or by his voluntary mental 
operations to think of them apart, he will probably in tilne 
become incapable of doing so even by the strongest effort; and 
the supposition that the two facts can be separated in nature, 
'will at last present itself to his luind with all the characters 
of an inconceivable phenomenon.. There are relnarkable 
instances of this in the history of science: instances in which 
the most instructed Dlen rejected as impossible, because in- 
conceivable, things which their posterity, by earlier practice 
and longer perseverance in the attelnpt, found it quite easy 
to conceive, and which everybody no, v knows to be true. 
There was a time when men of the most cultivated intellects, 
and the most emancipated from the dominion of early pre- 
judice, could not credit the existence of antipodes; were 
unable to conceive, in opposition to old association, the force 
of gravity acting upwards instead of downwards. 1'he Car- 
tesians long rejected the Newtonian doctrine of the gravita- 
tion of all bodies towards one another, on the faith of a 
general proposition, the reverse of which seemed to them to 
be inconceivable--the proposition that a body cannot act 
,,,here it is not. All the cumbrous machinery of imaginary 
vortices, assumed without the smallest particle of evidence, 
appeared to these philosophers a more rational Inode of ex- 
plaining the heavenly motions, than one which involved what 


* "If all mankind had spoken one language, we cannot doubt that there 
would have been a powerful, perhaps a universal, school of philosophers, who 
would have believed in the inherent connexion between names and things, who 
would have taken the sound mall to be the mode of agitating the air which is 
essentially communicative of the ideas of reason, cookery, bipedaIity, &c." De 
l\Iorgan, Formal Logic, p. 246. 
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seetHed to thenl so great an absurdity.- And they no doubt 
found it as Ï1npossible to conceive that a body should act upon 
the earth, at the distance of the sun or Inoon, as we find it 
to conceive an end to space or time, or two straight lines 
inclosing a space. Newton hillu;plf had not been able to 
realize the conception, or we should not ha\"'e had hi::; hypo- 
thesis of a subtle ethcr, the occult cause of gravitation; anù 
his writings prove, that altl)ough he deeulcù the particular 
nature of the intermediate agency a lllatt
r of conjecture, the 
necessity of some such agency appeared to hiul indubitable. 
It would SCClTI that evcn now the nlajority of scientific Inen 
have not completely got over this very difficulty; for though 
they have at last learnt to conceive the sun attracting the 

arth without any intervening fluid, they cannot ).et conceive 
the sun illunlÏllatill.q the earth without SOI11e such lIlcdium. 
If, then, it be so natural to the human nÜnd, even in a 
high state of culture, to be incapable of conceiving, anù on 
that ground to believe impossible, what is afterwards not 
only found to be conceivable but proved to be true; what 
wonder if in cases where the association is still older, more 
confinned, and more familiar, and in which nothing ever 
occurs to shake our conviction, or even suggest to us any 
conception at variance with the association, the acquired 
incapacity should continue, and be Inistaken for a natural 


'" It would be difficult to name a man more remarkable at once for the great- 
ness and the wide range of his mental accomplishments, than Leibnitz. Yet 
this eminent man gave as a reason for rejecting Newton's scheme of the solar 
system, that God could not make a body revolve round a distant centre, unless 
either by some impelling mechanism, or by miracle :-" Tout ce qui n'est pas 
explicable," says he in a letter to the Abbé Conti, "par la nature des créatures, 
est miraculeux. II ne suffit pas de dire: Dieu a fait une telle loi de nature; 
donc la chose est naturelle. II faut que la loi so it exécutable par les natures 
des créatures. Si Dieu donnait cette loi, par exemple, à un corps libre, de 
tourner à l'entour d'un certain centre, il fa udra it ou qu'il y joignit d'autres corps 
qui par leur impulsion fobligea6sent de rester toujours dans son orbite circulaire, ou 
qu'il mil un ange à ses tmusses, ou enfin il faudrait qu'il y concourût extraordi- 
nairement; car naturellement il s'écartera par la tangente."- Works of Leibnitz, 
ed. Dutens, iii. 44,6. 
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incapacity? It is true, our experience of the VarIetIes in 
nature enables us, within certain limits, to conceive other 
varieties analogous to them. 'Ve can conceive the sun or 
moon falling; for although we never saw then1 fall, nor ever 
perhaps Ïlnagined them falling, we have seen so Inany other 
things faU, that we have innulnerable familiar analogies to as- 
sist the conception; which, after an, we should probably have 
SOlne difficulty in framing, were ,ve not well accustomed to see 
the sun and moon move, (or appear to move,) so that ,,'e are 
only caned upon to conceive a slight change in the direction 
of motion, a circumstance familiar to our experience. But 
when experience affords no model on which to shape the 
new conception, how is it possible for us to form it? How, 
for example, can we imagine an end to space or time? 'Ve 
never saw any object without sOlnething beyond it, nor ex- 
perienced any feeling ,vithout something following it. When, 
therefore, ,ve attempt to conceive the last point of space, we 
ha,'e the idea irresistibly raised of other points beyond it. 
When we try to irnagine the last instant of time, we cannot 
help conceiving another instant after it. Nor is there any 
necessity to aSSUllle, as is done by a modern school of meta- 
physicians, a peculiar fundamental law of the lllind to account 
for the feeling of infinity inherent in our conceptions of space 
and tilne; that apparent infinity is sufficiently accounted for 
by silnpler and universally acknowledged laws. 
Now, in the case of a geometrical axiom, such, for example, 
as that two straight lines cannot inclose a space,-a truth 
'" hich is testified to us by our very earliest impressions of 
the external world,-how is it possible (whether those ex- 
ternal Ì1npressions he or be not the ground of our belief) 
that the reverse of the proposition could be otherwise than 
inconceivable to us? 'Vhat analogy have we, wha.t similar 
order of facts in any other branch of our experience, to faci- 
litate to us the conception of two straight lines inclosing a 
space ? Nor is even this all. I havß already called atten- 
tion to the peculiar property of our impressions of form, that 
the ideas or mental images exactly resemble their prototypes, 
and adequately represent them for the purposes of scientific 
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obser\'ation. Fronl this, and fron) the intuitive character of 
the observation, which in this ca
e reduces itself to silnple 
inspection, we cannot so Hluch as call up in our Í1nagination 
two straight lines, in order to at.tclnpt to cOllceh-e thcln in- 
closing a space, without by that very act repeating the scien- 
tific experilncnt which establisl]cs the contrary. 'Vill it 
really be contended that the inconceivableness of the thing, 
in such circulnstances, proves unything against the ex- 
perimental origin of the con,'iction? Is it not clear that in 
whichever Inodc our belief in the proposition nlay have 
originated, the ilnpossibilitr of onr conceiving the negative 
of it nUlst, on either hypothesis, be the sallle? .As, then, 
Dr. 'Yhewell exhorts those who have any difficulty in recog- 
nising the distinction held by him between necessary and 
contingent truths, to study geoluetrr,-a condition which I 
can assure hiln [ have cOllscientiously fulfiIled,-I, in return, 
with equal confidence, exhort those who agree with him, to 
study the elementary laws of association; being convinced 
that nothing nlore is requisite than a llloderatc fan1iliarity 
with those laws, to dispel the illusion which ascribes a pecu- 
liar necessit). to our earliest inductions from experience, 
and measures the possibility of things in themselves, by the 
human capacity of concei ving them. 
I hope to be pardoned for adding, that Dr. 'Vhewell him- 
self has both confirmed by his testimony the effect of habitual 
association in giving to an experilnental truth the appearance 
of a necessary one, and afforded a striking instance of that 
renlarkable law in his own person. In his Philosophy of tile 
Inductive Ò'cicnces he C'ontinually asserts, that propositions 
which not only are not self-evident, but which we know to 
have been discovered gradually, and by great efforts of 
genius and patience, have, when once established, appeared 
so self-evident that, but for historical proof, it would have 
been impossible to conceive that they had not been recog- 
nised from the first by all persons in a sound state of their 
faculties. " 'Ve now despise those who, in the Copernican 
controversy, could not conceive the apparent motion of the 
SUD on the heliocentric hypothesis; or those who, in oppo- 
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sition to Galileo, thought that a uniform force might be that 
which generated a velocity proportional to the space; or 
those who held there was sonlething absurd in Newton's 
doctrine of the different refrangibility of differently coloured 
rays; or those who imagined that when elements combine, 
their sensible qualities must be manifest in the conlpound; 
or those who were reluctant to give up the distinction of vege- 
tables into herbs, shrubs, and trees. 'Ve cannot help think- 
ing that men must have been singularly dull of cOlnprehen- 
sion to find a difficulty in admitting what is to us so plain 
and simple. "\tVe have a latent persuasion that we in their 
place should have been wiser and more clearsighted; that 
,ve should have taken the right side, and given our assent at 
once to the truth. Yet in reality such a persuasion is a mere 
delusion. The persons who, in such instances as the above, 
were on the losing side, were very far in most cases from 
being persons more prejudiced, or stupid, or narrow-minded, 
than the greater part of mankind now are; and the cause for 
which they fought was far from being a manifestly bad one, 
till it had been so decided by the result of the war. 
So conlplete has been the victory of truth in most of these 
instances, that at present we can hardly imagine the struggle 
to have been necessary. The very essence of these triumphs i.
, 
that they lead us to regard the views we reject as not only false 
but inconceivable.". 
This last proposition is precisely what I contend for; and 
I ask no more, in order to overthrow the whole theory of its 
author on the nature of the evidence ofaxiollls. For what 
is that theory? That the truth ofaxiolns cannot have been 
learnt from experience, because their falsity is inconceivable. 
But Dr. 'Vhewell himself says, that we are continually led 
by the natural progress of thought, to regaTd as inconceivable 
what our forefathers not only conceived but believed, nay 
even (he might have added) were unable to conceive the 
contrary of. He cannot intend to justify tllÌs Inode of 
thought: he cannot mean to say, that ,ve can be right in 


* Phil. Ind. Se. ii. 174. 
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regarding as inconceivable what otl)ers have conceived, ana 
as self-evident what to others did not appear evident at all. 
After so cOlnplete an adlnission that inconceivableness is an 
accidental thing, not inherent in the phenomenon itself, bu t 
dependent on the 111cntal history of the person ,,,ho tries to 
conceive it, how can he ever call upon us to reject a propo- 
sition as impossible on no othpr ground than its inconceiv- 
ableness ? Yet he not only does so, but has unintentionally 
afforded sonle of the nlost ren1arkable exanlplcs which can 
be cited of the very illusion which he has hiulself so clearly 
pointed out. I select as specÏ1nens, his relnarks on the 
evidence of the three laws of motion, and of the atomic 
theory. 
'Vith respect- to the laws of luotion, Dr. 'Vhewell says: 
" No one can doubt that, in historical fact, these laws were 
collected from experience. That such is the case, is no 
Iuatter of conjecture. "r e know the tilne, the persons, the 
circumstances, belonging to each .step of each discovery.". 
After this testimony, to adduce evidence of the fact would be 
superfluous. And not only were these laws by no means 
intuitively evident, but some of then1 ,yere originally para- 
doxes. The first law was especially so. That a. body, once 
in motion, would continue for ever to move in the same 
direction with undiminished velocity unless acted upon by 
SOITIe new force, was a proposition which mankind found for 
a long time the greatest difficulty in crediting. It stood 
opposed to apparent experience of the most familiar kind, 
which taught that it was the nature of motion to abate gradu- 
ally, and at last terlninate of itself. Yet when once the con- 
trary doctrine was firmly establis}) ed, mathematicians, as 
Dr. 'Vhewell observes, speedily began to believe that laws, 
thus contradictory to first appearances, and which, even after 
full proof had been obtained, it had required generations to 
render falniliar to tl)e minds of tl)e scientific world, were 
under "a demonstrable necessity, compelling them to be 
such as they are and no otl)er;" and he himself, though not 


'" Phil. Ind. Be. i., 238. 
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venturing" absolutely to pronounce" tl)at all these laws" can 
be rigorously traced to an absolute necessity in the nature 
of things,". does actually think in that manner of the law 
just mentioned; of which })e says: "Though the discovery 
of the first law of motion was made, })istorically speaking, 
by means of experiment, we have now attained a point of 
view in which we see that it mig})t have been certainly 
known to be true, independently of experience."t Can there 
be a 1nore striking exelnplification tl)an is here afforded, of 
the effect of association which we have described? Philo- 
sophers, for generations, have the most extraordinary diffi- 
culty in putting certain ideas together; they at last succeed 
in doing so; and after a sufficient repetition of the process, 
tIley first fancy a nat.ural bond between the ideas, then ex- 
perience a growing difficulty, w}1Ïch at last, by ihe continua- 
tion of the same progress, becomes an impossibility, of 
severing them from one another. . If such be the progress of 
an experimental conviction of ",hich tlle date is of yester- 
day, and w}1Ïch is in opposition to first appearances, how 
must it fare with tl)ose which are conformable to appearances 
familiar from the first dawn of intelligence, and of the con- 
clusiveness of which, fronl the earliest records of human 
thought, no sceptic has suggested even a nlomentary doubt? 
The other instance which I shaH quote is a truly asto- 
nishing one, and may be called the reductio ad absurdum of 
the theory of inconceivableness. Speaking of the laws of 
chemical composition, Dr. 'V}lewell says: t "That they 
could never have been clearly understood, and therefore 
never firn1ly established, without laborious and exact experi- 
ments, is certain; but yet we may venture to say, tl)at being 
once known, they possess an evidence beyond that of n)ere 
experinJent. For !low, in fact, can we conceive combi'llal'lolls, 
otherwise than as rlifinite in kind and quality? If we were 
to suppose each element ready to combine with any other 
indifferently, and indifferently in any quantity, we should 
have a world in ,v}1Ích all would be confusion and indefinite- 


'" Phil. Ind. Sc. i. 237. 


t Ibid. 213. 


t Ibid. 384, 385. 
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ness. There would be no .fixed kinds of bodies; saIts, and 
stones, and ores, would approach to and graduate into each 
other by insensible degrees. Instead of this, we know that 
the world consists of bodies distinguishable froln each other 
by definite differences, capable of being classified and nanled, 
and of having general propositions as
erted concerning thenl. 
And as we cannot conclive a world in wldclt tltis should not be 
the case, it would appear that we cannot conceive a state of 
things in which the laws of the cOlnbination of elelnents 
should not be of that definite and Ineasured kind which we 
ha,'e above asserted.". 
That a philosopher of Dr. "'hewell's elninence should 
gravely assert that we cannot conceive a world in which the 
simple elelnents ,volIld combine in other than definite pro- 
portions; that by dint of Ineditating on a scientific truth, the 
original discoverer of which was still living, he should have 
rendered the association in his own mind between the idea 
of cOlnbination and that of constant proportions so familiar 
and intimate as to be unable to conceive the one fact without 
the other; is so signal an instance of the mental law for 
,vhich T am contending, that one word more in illustration 
must be superfluous. t 


11< In his recent pamphlet (p. 81), Dr. Whewell greatly attenuates the opinion 
here quoted, reducing it to a surmise "that if we could conceive the composi- 
tion of bodies distinctly, we might be able to see that it is necessary that the 
modes of their composition should be definite." The passage in the text asserts 
that we already see, or may and ought to see, this necessity; giving as the reason, 
that no other mode of combination is conceivable. That Dr. 'Yhewell should 
ever have made this statement, is enough for the purposes of my illustration. 
To what he now says I have nothing to object. Undoubtedly, if we understood 
the ultimate molecular composition of bodies, we might find that their com- 
bining with one another in definite proportions is, in the present order of nature, a 
necessary consequence of that molecular composition; and has thus the only kind 
of necessity of which, in my view of the subject, any law of nature is susceptible. 
But in that case, 
he doctrine would be taken out of the class of axioms altoge- 
ther. It would be no longer an ultimate principle, but a mere derivative law j 
regarded as necessary, not because self-evident, but because demonstrable. 
t The Quarterly Review for June 1841, contains an article of great ability 
on Dr. 'Vhewell's two great works, the writer of which maintains, on the subject 
of axioms, the doctrine advanced in the text, that they are generalizations from 
VOL. I. 18 
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experience, and supports that opinion by a line of argument strikingly coin- 
ciding with mine. 'Vhen I state that the whole of the present chapter was 
written before I had seen the article, (the greater part, indeed, before it was 
published,) it is not my object to occupy the reader's attention with a matter 
so unimportant as the degree of originality which mayor may not belong to 
any portion of my own speculations, but to obtain for an opinion which is 
opposed to reigning doctrines, the recommendation derived from a striking 
concurrence of sentiment between two inquirers entirely independent of one 
another. I embrace the opportunity of citing from a writer of the extensive 
acquirements in physical and metaphysical knowledge and the capacity of sys- 
tematic thought which the article evinces, passages so remarkably in unison 
with my own views as the following ;- 
"The truths of geometry are summed up and embodied in its definitions 
and axioms. . . . Let us turn to the axioms, and w hat do we find ( A string 
of propositions concerning magnitude in the abstract, which are equally true of 
space, time, force, number, and every other magnitude susceptible of aggrega- 
tion and subdivision. Such propositions, where they are not mere definitions, 
as some of them are, carry their inductive origin on the face of their enuncia- 
tion. . . . Those which declare that two straight lines cannot inclose a space, 
and that two straight lines which cut one another cannot both be parallel to a 
third, are in reality the only ones which express characteristic properties of 
space, and these it will be worth while to consider more nearly. Now the only 
clear notion we can form of straightness is uniformity of direction, for space in 
its ultimate analysis is nothing but an assemblage of distances and directions. 
And (not to dwell on the notion of continued contemplation, i. e., mental expe- 
rience, as included in the very idea of uniformity; nor on that of transfer of 
the contemplating being from point to point, and of experience, during such 
transfer, of the homogeneity of the interval passed over) we cannot even pro- 
pose the proposition in an intelligible form, to anyone whose experience ever 
since he was born has not assured him of the fact. The unity of direction, or 
that we cannot march from a given point by more than one path direct to the 
same object, is matter of practical experience long before it can by possibility 
become matter of abstract thought. "J.-Ve cannot attemptmentall!l to exemplify the 
conditions of the assertion in an imaginary case opposed to it, wit/LOut violating our 
habitual recollection of this experience, and defacing our mental picture of space as 
grounded on it. 'Vhat but experience, we may ask, can possibly assure us of the 
homogeneity of the parts of distance, time, force, and measurable aggregates in 
general, on which the truth of the other axioms depends ( As regards the 
latter axiom, after what has been said it must be clear that the very same course 
of remarks equally applies to its case, and that its truth is quite as much forced 
on the mind as that of the former by daily and hourly experience. . . . including 
always, be it observed, in our notion of experience, that which Ù; gained by contem- 
plation of the inward picture which the mind forms to itself in an.lJ proposed case, 
or which it arbitrarily selects as an example-such picture, in virtue of the extreme 
simplicity of these primary relations, being called up by the imagination with as 
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much vividness and clearness as could be done by any external impression, which is 
the onl!! meaning zee can attach to the lCord intuition, as applied to such relations." 
And again, of the axioms of mechanics :-" As we admit no 8uch propo- 
sitions, other than as truths inductively collected from observation, even in 
geometry itself, it can hardly be expected that, in a science of obviously con- 
tingent relations, we should acquiesce in a contrary view. Let us take one of 
these axioms and examine its evidence: for instance, that equal forces prrpen- 
dicularly applied at the opposite ends of equal arms of a straight lever will 
balance each other. 'Vhat but experience, we may ask, in the first place, can 
possibly inform us that a force so applied will have any tendency to turn the 
lever on its centre at all? or that force can be so transmitted along a rigid line 
perpendicular to its direction, as to act elsewhere in space than along its own 
line of action? Surely this is so far from being self-evident that it has even a 
paradoxical appearance, which is only to be removed by giving our lever thick- 
ness, material composition, and molecular powers. Again we conclude, that the 
two forces, being equal and applied under precisely similar circumstances, must, 
if they exert any effort at all to turn the lever, exert equal and opposite efforts: 
but what à priori reasoning can possibly assure us that they do act under pre- 
cisely similar circum
taDces? that points which differ in place aTe similarly 
circumstanced as regards tbe exertion of force? that universal space may not 
have relations to universal force-or, at all events, that the organization of the 
material universe may not be such as to place that portion of space occupied by 
it in such relations to the forces exerted in it, as may invalidate the absolute 

imilarity of circumstances assumed? Or we may argue, what have we to do 
with the notion of angular movement in the lever at all? The case is one of 
rest, and of quiescent destruction of force by force. N ow how is this destruc- 
tion effected? Assuredly by the counter-pressure which supports the fulcrum. 
But would not this destruction equally arise, and by the same amount of coun- 
teracting force, if each force simply pressed its own half of the lever against the 
fulcrum? And what can assure us that it is not so, except removal of one or 
other force, and consequent tilting of the lever? The other fundamental axiom 
of statics, that the pressure on the point of support is the sum of the weights 
. . . is merely a scientific transformation and more refined mode of stating 
a coarse and obvious result of universal experience, viz. that the weight of a 
rigid body is the same, handle it or suspend it in what position or by what 
point we will, and that whatever sustains it sustains its total weight. Assuredly, 
as :\Ir. "newell justly remarks, ' Noone probably ever made a trial for the 
purpose of showing that the pressure on the support is equal to the sum of the 
weights' . . . But it is precisely because in every action of his life from 
earliest infancy he has been continually making the trial, and seeing it made 
by every other living being about him, that he never dreams of staking its 
result on one additional attempt made with scientific accuracy. This would 
be as if a man should resolve to decide by experiment wbether his eyes were 
useful for the purpose of seeing, by hermetically sealing himself up for half an 
hour in a metal case." 


18-2 
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On the" paradox of universal propositions obtained by experience," the 
same writer says: " If there be necessary and universal truths expressible in 
propositions of axiomatic simplicity and obviousness, and having for their sub- 
ject-matter the elements of all our experience and all our knowledge, surely 
these are the truths which, if experience suggest to us any truths at all, it 
ought to suggest most readily, clearly, and unceasingly. If it were a truth, 
universal and necessary, that a net is spread over the whole surface of every 
planetary globe, we should not travel far on our own witbout getting entangled 
in its meshes, and making the necessity of some means of extrication an axiom 
of locomotion. . . . There is, therefore, nothing paradox.ical, but the reverse, 
in our being led by observation to a recognition of such truths, as general pro- 
positions, coextensive at least with all human experience. That they pervade 
all the objects of experience, must ensure their continual suggestion by expe- 
rience; that they are true, must ensure that consistency of suggestion, that 
iteration of uncontradicted assertion, which commands implicit assent, and 
removes all occasion of exception; that they are simple, and admit of no mis- 
understanding, must secure their admission by every mind." 
" A truth, necessary and universal, relative to any object of our knowledge, 
must verify itself in every instance where that object is before our contempla- 
tion, and if at the same time it be simple and intelligible, its verification must 
be obvious. The sentiment of such a truth cannot, therefore, but be present to our 
minds whenever that object is contemplated, and must therefore maRe a part of the 
mental picture or idea of that object which we may on any occasion summon before 
our imagination. . . . All propositions, therefore, become not only untrue but incon- 
ceivable, if . . . axioms be violated in their enunciation." 
Another high authority (if indeed it be another authority) may be cited 
in favour of the doctrine that axioms rest on the evidence of induction. 
"The axioms of geometry themselves may be regarded as in some sort an 
appeal to experience, not corporeal, but mental. When we say, the whole is 
greater than its part, we announce a general fact, which rests, it is true, on our 
ideas of whole and part; but, in abstracting these notions, we begin by consi- 
dering them as subsisting in space, and time, and body, and again, in linear, 
and superficial, and solid space. 
gain, when we say, the equals of equals are 
equal, we mentally make comparisons, in equal spaces, equal times, &c., so that 
these axioms, however self-evident, are still general propositions so far of the 
inductive kind, that, independently of experience, they would not present them- 
selves to the mind. The only difference between these and axioms obtained 
from extensive induction is this, that, in raising the axioms of geometry, the 
instances offer themselves spontaneously, and without the trouble of search, 
and are few and simple; in raising tbose of nature, they are infinitely numerous, 
complicated, and remote, so that the most diligent research and tbe utmost 
acuteness are required to unravel their web and place their meaning in evi- 
dence."-SIR J. HERSCHEL'S Discourse on the Study of Natural Philosophy, 
pp. 95, 96. 
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 I. IN the examination which formed the subject of 
the last chapter, into the nature of the evidence of those 
deductive sciences which are comnlonly represented to be 
systenls of necessary truth, we have been led to the following 
conclusions. The results of those sciences are indeed neces- 
sary, in the sense of necessarily fol1owing from certain first 
principles, connnonly called axioms and definitions; of being 
certainly true if those axioms and definitions are so. But 
their claim to the character of necessity in any sense beyond 
tl1is, as implying an evidence independent of and superior 
to observation and experience, must depend on the previous 
establishment of such a claim in favour of the definitions and 
axioms themselves. "Tith regard to axioms, we found that, 
considered .as experinlental truths, they rest on superabun- 
dant and obvious evidence. \Ve inquired, w}1ether, since 
tl1is is the case, it be necessary to suppose any other evidence 
of those truths tl1an experimental evidence, any other origin 
for our belief of theln than an experimental origin. 'Ve 
decided, that the burden of proof lies with those who maintain 
the affirmative, and we examined, at considerable length, 
such arguments as they have produced. 1'he examination 
ha.ving led to the rejection of those arguments, we have 
thought ourselves warranted in concluding that axioms are 
but a class, the highest class, of inductions fron1 experience; 
tl1e sinlplest and easiest cases of generalization from the 
facts furnished to us by our senses or by our internal con 
 
SClousness. 
'Vhile the axioms of demonstrative sciences thus ap- 
peared to be experimental truths, the definitions, as they are 
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incorrectly called, in those sciences, were found by us to 
be generalizations froln experience which are not even, 
accurately speaking, truths; being propositions in which, 
while we assert of some kind of object, son1e property or 
properties ,,'hich observation shows to belong to it, we at 
the same time deny that it possesses any other properties, 
although in truth other properties do in every individual 
instance accompany, and in ahnost all instances nlodify, the 
property thus exclusively predicated. The denial, therefore, 
is a mere fiction, or supposition, made for the purpose of 
excluding the consideration of tl10se modifying circum- 
stances, when their influence is of too trifling amount to be 
worth considering, or adjourning it, when Ï1nportant, to a 
more convenient monient. 
From t11ese considerations it would appear that Deduc- 
tive or Demonstrative Sciences are all, without exception, 
Inductive Sciences; that their evidence is that of expe- 
rience; but that they are also, in virtue of the peculiar 
character of one indispensable portion of the general formulæ 
according to which their inductions are made, Hypothetical 
Sciences. Their conclusions are only true on certain suppo- 
sitions, ,vhich are, or ought to be, approximations to the truth, 
but are seldom, if ever, exactly true; and to this hypothetical 
character is to be ascribed the peculiar certainty, which is 
supposed to be inherent in den10nstration. 
\Vhat ,ve have now asserted, however, cannot be received 
as universally true of Deductive or Demonstrative Sciences, 
until verified by being applied to the most ren1arkable of all 
those sciences, that of Numbers; the theory of the Calculus; 
Arithmetic and Algebra. It is harder to believe of tlle doc- 
trines of this science than of any other, either that they are 
not truths à priori, but experiulental truths, or that their 
peculiar certainty is owing to their being 110t absolute but 
only conditional truths. This, therefore, is a case which 
Inerits examination apart; and the lnore so, because on this 
subject we l1ave a double set of doctrines to contend with; 
that of the à p1"iori philosophers on one side; and on the 
other, a theory the most opposite to theirs, which was 
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at one time very generally recei \yed, and is still far frolll being 
altogether exploded alnong lnetaphysicians. 



 2. This theory attempts to solve the difficulty appa- 
rently inherent in the case, by representing the propositions 
of d)e science of num hers as nlerely verbal, and its processes 
as silnple transfonuations of language, substitutions of one 
expression for another. The proposition, 1\\'0 and one are 
equal to three, according to these writers, is not a truth, 
is not the assertion of a really existing fact, but a definition 
of the word three; a statelnent that luankind haye agreed to 
use the nalne three as a sign exactly equivalent to 1\\'0 and 
one; to call by the former name whatever is called by the 
other more chl1nsy phrase. ACcol.ding to this doctrine, the 
longest process in algebra is but a sllccession of changes in 
tenninology, by which equivalent expressions are substituted 
one for another; a series of translations of the same fact, 
from one into another language; though how, after such a 
series of translations, the fact itself COlnes out c})anged, (as 
when we denlOl1strate a new geometrical theorelu by algebra,) 
they have not explained; and it is a difficulty which is fatal 
to their theory. 
It lUUst be acknowledged that there are peculiarities in tI)e 
processes of arithnletic and algebra which render the theory 
in question yery plausible, and })ave not unnaturally made 
those sciences the stronghold of Nominalism. The doctrine 
tlIat we can discover facts, detect the hidùen processes of 
nature, by an artfullnanipulation of language, is so contrary 
to COlnmon sense, d)at a person must have lllade some 
advances in philosophy to believe it; men fly to so paradox- 
ical a belief to avoid, as they think, some even greater diffi- 
culty, which tbe vulgar do not see. 'Vhat has led many to 
believe that reasoning is a lnere verbal process, is, that no 
othe'r tI)eory seemed reconcileable with the nature of the 
Science of KUlnbers. For we do not carry any ideas along 
with us when we use the symbols of arit1nnetic or of 
algebra. In a geometrical demonstration we have a mental 
diagraln, if not one on paper; AB, AC, are present to our 
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imagination as lines, intersecting other lines, forming an 
angle with one another, and the like; but not so a and b. 
These nlay represent lines or any other magnitudes, but 
those Inagnitudes are never thought of; nothing is realized 
in our ilnagination but a and b. The ideas which, on the 
particular occasion, they happen to repre sent, are banished 
from the mind during every intermediate part of the process, 
between the beginning, when the premisses are translated 
frolll things into signs, and the end, wIlen the conclusion 
is translated back from signs into things. Nothing, then, 
being in the reasoner's mind but the synlbols, what can seem 
more inadrnissible than to contend that the reasoning process 
has to do with anything more? 'Ve seem to have come to 
one of Bacon's Prerogative Instances; an experimentum c7'ucis 
on the nature of reasoning itself. 
N evert}leless, it will appear on consideration, that this 
apparently so decisive instance is no instance at all; that 
there is in every step of an arithmetical or algebraical calcu- 
lation a real induction, a real inference of facts froln facts; 
and that what disguises tIle induction is simply its compre- 
hensive nature, and the consequent extrenle generality of tIle 
language. All numbers must be nunlbers of something: 
there are no such things as nunl bel's in the abstract. Ten 
must mean ten bodies, or ten sounds, or ten beatings of the 
pulse. But though numbers must be nun1bers of sonlething, 
they may be numbers of al1Jthing. Propositions, therefore, 
concerning numbers, have the remarkable peculiarity that 
tlley are propositions concerning all tllings whatever; all 
objects, aU existences of every kind, known to our expe- 
1.ience. All things possess quantity; consist of parts which 
can be numbered; and in tbat character possess all the 
properties ,vhich are called properties of numbers. That 
half of four is two, must be true whatever the word four 
represents, whether four men, four miles, or four pounds 
,,,eight. \Ve need only conceive a thing divided into four 
equal parts, (and all things may be conceived as so divided,) 
to be able to predicate of it every property of tIle number 
four, that is, every arithmetical proposition in which the 
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nlunber four stands on one side of the equation. Algebra 
extends the generalization still farther: every nunlber repre- 
sents that particular number of all things without distinction, 
but every algcbraical sJluhol does 1nore, it represents all 
nll1nbers without distinction. \.S soon as we conceive a 
thing divided into equal parts, without knowing into what 
ntnnber of parts, we may call it a or x, and apply to it, 
without danger of error, every algebraical fonnula in the 
books. The proposition, 2 (a + b) = 2 a + 2 b, is a truth co- 
extensive with all nature. Since then algebraical truths 
are true of all things whatever, and not, like those of 
geometry, true of lines only or angles only, it is no wonder 
that the symbols should not excite ill our minds ideas of any 
things in particular. 'Vhen we demonstrate the forty- 
seventh proposition of :Euclid, it is not necessary that the 
words should raise in us dn ilnage of all right-angled 
triangles, but only of SOllIe one right-angled triangle: so in 
algebra we need not, under the symbol 0, picture to our- 
seh'es all things whatever, but onl}. some one thing; why 
not, then, the letter itself? The n1ere written characters, 
a, b, x, y, z, serve as well for representatives of 1
hings in 
general, as any n10re complex and apparently more concrete 
conception. That 'we are conscious of them however in 
their character of things, and not of mere signs, is evident 
from the fact that our whole process of reasoning is carried 
on by predicating of them the properties of things. In 
resolving an algebraic equation, by what rules do we pro- 
ceed? By applying at each step to a, h, and x, the propo- 
sition that equals added to equals make equals; that equals 
taken from equals leave eqnals; and other propositions 
founded on these two. 'l'hese are not properties of lan- 
guage, or of signs as such, but of magnitudes, which is as 
much as to say, of all things. The inferences, therefore, 
which are successively drawn, are inferences concerning 
things, not symbols; although as any Things whatever will 
serve the turn, there is no necessity for keeping the idea of 
the Thing at all distinct, and consequently the process of 
thought 1nay, in this case, be allowed without danger to do 
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what all processes of thought, when they have been per Ø 
formed often, will do if permitted, nalnely, to become 
entirely mechanical. Hence the general language of algebra 
comes to be used familiarly without exciting ideas, as all 
other general language is prone to do from mere habit, 
though in no other case than this can it be done with com- 
plete safety. But when we look back to see from whence 
the probative force of the process is derived, we find tl1at at 
every single step, unless we suppose ourselves to be thinking 
and talking of the things, and not the mere symbols, the 
evidence fails. 
There is another circumstance, which, still more than 
that which we have now mentioned, gives plausibility to the 
notion that the propositions of arithmetic and algebra are 
merely verbal. This is, that when considered as propo- 
sitions respecting Things, they all have the appearance of 
being identical propositions. The assertion, Two and one 
are equal to three, considered as an ass.ertion respecting 
objects, as for instance "Two pebbles and one pebble are 
equal to three pebbles," does not affirm equality between 
two collections of pebbles, but absolute identity. It affirms 
that if we put one pebble to two pebbles, those very pebbles 
are three. The objects, therefore, being the very same, and 
the mere assertion that" objects are themselves" being in- 
significant, it seems but natural to consider the proposition, 
Two and one are equal to three, as asserting mere identity 
of signification between the two names. 
This, however, though it looks so plausible, will not bear 
examination. The expression" two pebbles and one pebble," 
and the expression, "three pebbles," stand indeed for the 
same aggregation of objects, but they by no means stand for 
the same physical fact. They are names of the same objects, 
but of those objects in two different states: though they 
denote the same things, their connotation is different. Three 
pebbles in two separate parcels, and three pebbles in one 
parcel, do not Iuake the saUle iU1pression on our senses; 
and the assertion that the very same pebbles n1ay by an 
alteration of place and arrangement be made to produce 
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either the one set of sensations or the other, though a 
very familiar proposition, is not an identical one. It is a 
truth kno" n to us by early and constant experience: an 
inductive truth; and such truths are the foundation of the 
science of N ulliber. The fundanlental truths of that science 
aU rest on the evidence of sense; they are proved by 
showing to our eyes and our fingers that any given nUlnber 
of objects, ten bans for example, nlay by separation and 
re-arrangement exhibit to our senses all the different sets of 
numbers the stun of which is equal to ten. All the itnproved 
methods of teaching arithlnetic to children proceed on a 
knowledge of this fact. All who wish to carry the child's 
mind along with then1 in learning arithlnetic; all who wish 
to teach numbers, and not lucre ciphers-no,v teach it 
through the evidence of the senscs, in the Illanner we have 
described. 
"T e may, if we please, call the proposition" Three is two 
and one," a definition of the nUll.ber three, and assert that 
arithmetic, as it has been asserted that geometry, is a science 
founded on definitions. But they are definitions in the 
geometrical sense, not the logical; asserting not the meaning 
of a term only, but along with it an obsprved matter of fact. 
The proposition, "A circle is a figure bounded by a line 
which has aU its points equally distant frOln a point within 
it," is called the definition of a circle; but the proposition 
from which so many consequences follow, and which is 
really a first principle in geonletrr, is, that figures answering 
to tbis description exist. And thus we may call, " Three is 
two and one," a definition of tllree; but the calculations 
which depend on that proposition do not follow from the 
definition itself, but froIn an arithmetical theorem presup- 
posed in it, nalnely, that collections of objects exist, which 
,vhile they impress the senses thus, 00 0 , may be separated 
into two parts, thus, 00 o. This proposition being granted, 
we term all such parcels Threes, after which the enunciation 
of the aboye-lnentioned phJsical fact win serve also for a 
definition of the word Three. 
The Science of K umber is thus no exception to the con- 
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elusion we previously arrived at, that the processes even of 
deductive sciences are altogether inductive, and that their 
first principles are generalizations from experience. It 
l'emains to be examined whether this science resembles 
geometry in the further circumstance, that some of its induc- 
tions are not exactly true; and that the peculiar certainty 
ascribed to it, on account of which its propositions are called 
Necessary Truths, is fictitious and hypothetical, being true 
in no other sense than that those propositions necessarily 
follow froln the hypothesis of the truth of premisses which 
are a,.owedly mere approxÌlnations to truth. 



 3. The inductions of arithmetic are of two sorts: first, 
those which we have just expounded, such as One and one 
are two, Two and one are three, &c., which may be called 
the definitions of the various numbers, in the Ï1nproper or 
geometrical sense of the ,vord Definition; and secondly, the 
two following axioms: The sums of equals are equal, The 
differences of equals are equal. These two are sufficient; 
for the corresponding propositions respecting unequals may 
be proved from these, by a reductio ad absurdum. 
These axioms, and likewise the so-called definitions, are, 
as already shown, results of induction; true of all objects 
whatever, and, as it 111ay seem, exactly true, without the 
hypothetical assumption of unqualified truth where an ap- 
proximation to it is all that exists. The conclusions, there- 
fore, it will naturally be inferred, are exactly true, and the 
science of number is an exception to other demonstrative 
sciences in this, that the absolute certainty which is predi- 
cable of its demonstrations is independent of all hypothesis. 
On more accurate in\yestigation, however, it ,,,ill be found 
that, even in this case, there is one hypothetical element in 
the ratiocination. In all propositions concerning numbers, 
a condition is implied, without which none of them would be 
true; and that condition is an assumption which may be 
false. The condition is, that I = 1; that all the nunlbers 
are numbers of the same or of equal units. Let this be 
doubtful, and not one of the propositions of arithmetic will 
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hold true. How can we know that oue pound and one pound 
make two pounds, if one of the pounds may be troy, and the 
other avoirdupois? 1'hey may not make two pounds of 
either, or of any ".eight. How Can we know that a forty- 
horse power is always equal to itself, unless ,ve assume that 
al1 horses are of equal strength? It is certain that 1 is al 
ways equal in number to I; and where the mere nUlnber of 
objects, or of the parts of an object, without supposing thenl 
to he equivalent in any other respect, is all that is n1aterial, 
the conclusions of arithmetic, so far as they go to that alone, 
are true without mixture of hypothesis. There are a few such 
cases; as, for instance, an inquiry into the alnount of the popu- 
lation of any country. It is indifferent to that inquiry" hether 
they are grown people or children, strong or ,,'eak, tall or 
short; the only thing we want to ascertain is their nUlnber. 
But whenever, from equality or inequality of number, equality 
or inequality in any other respect is to be inferred, aritlnnetic 
carried into such inquiries becolnes as hypothetical a science 
as geometry. All units must be assumed to be equal in that 
other respect; and this is never practically true, for one actual 
pound weight is not exactly equal to another, nor one Inile's 
length to another; a nicer balance, or more accurate measur- 
ing instruments, would always detect some difference. 
'Vhat is commonly called mathematical certainty, there- 
fore, which comprises the twofold conception of unconditional 
truth and perfect accuracy, is not an attribute of all mathe- 
matical truths, but of those only which relate to pure Xum- 
ber, as distinguished froin Quantity in the more enlarged 
sense; and only so long as we abstain from supposing that 
the numbers are a precise index to actual quantities. The 
certainty usually ascribed to the conclusions of geometry, and 
even to those of mechanics, is nothing whatever but certainty 
of inference. 'Ve can have full assurance of particular re- 
sults under particular suppositions, but we cannot have the 
san1e assurance that these suppositions are accurately true, 
nor that they include all the data which may exercise an 
influence over the result in any given instance. 
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 4. I t appears, therefore, that the method of aU Deduc- 
tive Sciences is hypothetical. They proceed by tracing the 
consequen
es of certain assnmptions; leaving for separate 
consideration whether the assumptions are true or not, and 
if not exactly true, whether they are a sufficiently near 
approxiInation to the truth. The reason is obvious. Since 
it is only in questions of pure number that the assumptions 
are exactly true, and even there, only so long as no conclu- 
sions except purely numerical ones are to be founded on 
them; it lIlnst, in all other cases of deductive investigation, 
form a part of the inquiry, to determine how much the assump- 
tions want of being exactly true in the case in hand. This is 
generally a Inatter of observation, to be repeated in every 
fresh case; or if it has to be settled by argument instead of 
observation, may require in every different case diffel"ent 
evidence, and present every degree of difficulty fron1 the 
lowest to the highest. But the other part of the process- 
nalnely, to detennine what else luay be concluded if we find, 
and in proportion as we find, the assunlptions to be true- 
may be perfornled once for all, and the results held ready to 
be employed as the occasions turn up for use. 'Ve thus do 
all beforehand that can be so done, and leave the least pos- 
sible work to be performed when cases arise and press for a 
decision. This inquiry into the inferences which can be 
drawn from assumptions, is what properly constitutes Delnon- 
strati ve Science. 
I t is of course quite as practicable to arrive at new con- 
clusions from facts assulned, as from facts observed; fronl 
fictitious, as from real, inductions. Deduction, as 'we have 
seen, consists of a series of inferences in this form--a is a 
Inark of b, b of c, c of d, therefore a is a lnark of d, which last 
Dlay be a truth inaccessible to direct ol)servation. In lil<e 
manner it is allowable to say, Suppose that a were a mark of 
b, b of c, and c of d, a would be a mark of d, which last 
conclusion was not thought of by those who la.id down the 
pren1Ïsses. A system of propositions as complicated as geo- 
Inetry might be deduced froln assulnptions which are false; 
as was done by Ptolemy, Descartes, and others, in their 
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attempts to explain synthetically the phenolnena of the solar 
sJstetn on the supposit.ion that the apparent nlotions of the 
beavenl} bodies were the real motions, or were produced in 
SOlne way lllore or less different from the true one. Some- 
tinles the saIne thing is kno\\ ingly ùone, for the purpose of 
showing the falsity of the assu111ptioD; which is caned a 
reductio ad absurdum. In such cases, the reasoning is as fol- 
lows: a is a Inark of b, and b of c; now if c "ere also a Inark 
of d, a would be a mark of d; but d is known to be a mark 
of the absence of a; consequently a would be a mark of its 
own absence, which is a contradiction; therefore c is not a 
mark of d. 



 5. It has even been held by some writers, that 
all ratiocination rests in the last resort on a reductio ad 
absurdum; since the way to enforce assent to it, in case of 
obscurity, would be to show that if the conclusion be denied 
we must deny SOIne one at least of the preutisscs, which, as 
they are all supposed true, would be a contradiction. And 
in accordance with this, man}" have thought that the peculiar 
nature of the evidence of ratiocination consisted in the impos- 
sibility of admitting the premisses and rejecting the conclu- 
sion without a contradiction in tenus. 1'his theory, however, 
is inadmissible as an explanation of the grounds on which 
ratiocination itself rests. If anyone denies the conclusion 
notwithstanding his admi ssion of the pren1Ísses, he is not 
involved in any direct and express contradiction until he is 
compelled to deny some prentiss; and he can only be forced 
to do this by a reductio ad absurdum, that is, by another ratio- 
cination: no\Y, if he denies the validity of the reasoning pro- 
cess itself, he can no more be forced to assent to the second 
syllogism than to the first. In truth, therefore, no one is 
ever forced to a contradiction in terms: he can only be forced 
to a contradiction (or rather an infringement) of the funda- 
mental maxim of ratiocination, namely, that whatever has a 
mark, has what it is a mark of; or, (in the case of universal 
propositions,) that whatever is a mark of anything, is a 1lJark 
of whatever else that thing is a mark of. For in the case of 
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every correct argument, as soon as thrown into the sJ110gis- 
tic form, it is evident without the aid of any otber syllogism, 
that he ,vho, admitting the premisses, fails to draw the con- 
clusion, does 110t conform to the above axioln. 
,,,-rithout attaching exaggerated importance to the distinc- 
tion now drawn, I think it enables us to characterize in a 
more accurate manner than is usually done, the nature of 
demonstrative evidence and of logical necessity. That is 
necessary, from which to withhold assent would be to vio- 
late the above axiom. And since the axiom can only be 
violated by assenting to prelnisses and rejecting a legitimate 
conclusion from them, nothing is necessary, except the con- 
nexion between a conclusion and premisses; of which doc- 
trine, the whole of this and the preceding chapter are sub- 
mitted as the proof. 
We have now proceeded as far in the theory of Deduc- 
tion as we can advance in the present stage of our inquiry. 
Any further insight into the subject requires that the founda- 
tion shall have been laid of the philosophic theory of Induc- 
tion itself; in which theory that of deduction, as a mode of 
induction, which we have now shown it to be, will assume 
spontaneously the place which belongs to it, and will receive 
its share of whatever light may be thrown upon the great 
intellectual operation of which it forms so important a part. 
We here, therefore, close the Second Book. The theory 
of Induction, in the most comprehensive sense of the term, 
will form the subject of the Third. 
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" According to the doctrine now stated, the highest, or rather the only 
proper object of physics, is to ascertain those established conjunctions of suc- 
cessive evelits, which constitute the order of the universe; to record the 
phenomena which it exhibits to our observations, or which it discloses to 
our experiments; and to refer these phenomena to their general laws."- 
D. STEWART, Elements (if the Philosophy of the Human JJfind, vol. ii. chap. iv. 
sect. 1. 
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 I. THE portion of the present inquiry upon which we 
are no'v about to enter, may be considered as the principal, 
both fronl its surpassing in intricacy all the other branches, 
and because it relates to a process which has been shown in 
the preceding Book to be that in ,vhich the invcstigation of 
nature essentially consists. 'Ve have found that all Infer- 
ence, consequently all Proof, and all discovery of truths not 
self-evident, consists of inductions, and the interpretation of 
inductions: that all our knowledge, not intuitive, comes to 
us exclilsiyely from that source. 'Vhat Induction is, there- I 
fore, and what conditions }"ender it legitilnate, cannot but be 
deelned the main question of the science of logic-the ques- \ 
tion which includes all others. It is, however, one which 
professed ,vriters on logic have almost entirely passed O\Ter. 
The generalities of the subject have not been altogether 
neglected by metaphysicians; but, for want of sufficient 
acquaintance with the processes by which science has actually 
succeeded in establishing general truths, their analysis of 
the inductive operation, e,en when unexceptionable as to 
correctness, has not been specific enough to be lnade the 
foundation of practical rules, which Inight be for induction 
itself what the rules of the syllogisln are for the interpreta- 
tion of induction: while those by whom physical science has 
been carried to its present state of improvement-and who, 
to arrive at a complete theory of the process, needed only to 
generalize, and adapt to all varieties of problems, the methods 
which they themselves enlployed in their habitual pursuits- 
ne,er until very lately made any serious attcnIpt to philo so- 
19-2 



292 


INDUCTION. 


phize on the subject, nor regarded the Inode in which they 
arri\""ed at their conclusions as deserving of study, indepen- 
dently of the conclusions themselves. 



 2. For the purposes of the present inquiry, Induction 
may be defined ð the operation of discovering and proving 
general propositions. It is true that (as already shown) the 
process of indirect1y ascertaining individual facts, is as truly 
inductive as that by which we establish general truths. But 
it is not a different kind of induction; it is another form of 
the very same process: since, on the one hand, generals are 
but collections of particulars, definite in kind but indefinite 
in number; and on the other hand, whenever the evidence 
,vhich we derive from observation of known cases justifies us 
in drawing an inference respecting even one unknown case, 
,ve should on the same evidence be ju
tified in drawing a 
similar inference with respect to a whole class of cases. The 
inference either does not hold at all, or it holds in all cases 
of a certain description; in all cases which, in certain defin- 
able respects, resemble those we have observed. 
If these renlarks are just; if the principles and rules of 
inference are the same whether we infer general }Jropositions 
or individual facts; it follows that a complete logic of the 
sciences would be also a complete logic of practical business 
and common life. Since there is no case of legitimate infer- 
ence from experience, in which the conclusion may not legi- 
timately ùe a genera] proposition; an analJsis of the process 
by which general truths are arrived at, is virtually an analysis 
of all induction whatever. "Thether we are inquiring into a 
scientific principle or into an individual fact, and whether 
\ve proceed by experiment or by ratiocination, every step in 
the train of inferences is essentially inductive, and the legi- 
timacy of the induction depends in both cases on the 
same conditions. 
True it is that in the case of the practical inquirer, who 
is endeavouring to ascertain facts not for the purposes of 
science but for those of business, such for instance as the 
advocate or the judge, the chief difficulty is one in which the 
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principles of induction wiU afford hilll no assistance. It lies 
110t in making his inductions but in the selection of thenl; in 
choosing froln among all general propositions ascertained to 
be true, thu
e which furnish marks by which he may trace 
whcther the given subject possesses or not the predicate in 
question. In arguing a doubtful question of fact before a 
jury, the general propositions or principlcs to which the 
advocate appeals are InostJy, in thclnselves, sufficiently trite, 
and assented to as soon as stated: his skin lics in bringing 
his case under those propositions or principles; in calling to 
Inind such of the known or received luaxin)s of probability 
as adnJÍt of application to the case in hand, and selecting 
froln among theln those best adapted to his object. Success 
is here dependent on natura] or acquired 
aga.city, aided 
by knowledge of the particular subject, and of subjects 
allied ,,'ith it. Invention, though it can be cultivated, 
cannot be reduced to rule; there is no science which win 
enable a man to bethink himself of that which win suit his 
purpose. 
But when he has thought of something, science can teU 
hiln whether that which he has thought of win suit his pur- 
pose or not. The inquirer or arguer must be guided by his 
own knowledge and sagacity in the choice of the inductions 
out of which he win construct his argument. But the validity 
of the argument .when constructed, depends on principles 
and must be tried by tests which are the same for all descrip- 
tions of inquiries, whether the result be to give A an estate, 
or to enrich science "Tith a new general truth. In the one 
case and in the other, the senses, or tcstimony, must decide 
on the individual facts; the rules of the syllogism will deter- 
mine whether, those facts being supposed correct, the case 
really falls within the formulæ of the different inductions 
under which it has been successively brought; and finally, 
the legitimacy of the inductions themselves must be decided 
by other rules, and these it is now our purpose to investigate. 
If this third part of the operation be, in many of the ques- 
tions of practical life, not the most, but the least arduous 
portion of it, we have seen that this is also the case in some 
great departtnents of the field of science; in all those which 
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are principally deductive, and most of aU In mathematics; 
where the inductions themselves are few in number, and 
so obvious and elementary that they seem to stand in no 
need of the evidence of experience, while to COlnbine them so 
as to prove a given theorem or solve a problem, may call for 
the utmost powers of invention and contrivance with which 
our species is gifted. 
If the identity of the logical processes which prove parti- 
cular facts and those which establish general scientific truths, 
required any additional confinnatiol1, it would be sufficient to 
consider that in many branches of science, single facts have 
to be proved, as well as principles; facts as completely indi- 
vidual as any that are debated in a court of justice; but 
which are proved in the sarne lnanner as the other truths of 
the science, and without disturbing in any degree the homo- 
geneity of its method. A renlarkable example of this is 
afforded by astronomy. The individual facts on which that 
science grounds its most important deductions, such facts as 
the magnitudes of the bodies of the solar systeln, their dis- 
tances from one another, the figure of the earth, and its rota- 
tion, are scarcely any of them accessible to our Ineans of 
direct observation: they are proved indirectly, by the aid of 
inductions fouuded on other facts which we can nlore easily 
reach. For example, the distance of the llloon from the 
earth was determined by a very circuitous process. The 
share which direct observation had in the wor1{ consisted in 
ascertaining, at one and the same instant, the zenith distances 
of the moon, as seen fronl two points very relnote from one 
another on the earth's surface. The ascertainment of these 
angular distances ascertained their supplements; and since 
the angle at the earth's centre snbtenc1ed by the distance 
between the two places of observation was deducible by 
spherical trigonometry from the latitude and longitude of 
those places, the angle at the moon subtended by the saIne 
line became the fourth angle of a quadrilateral of which the 
other three angles were known. The four angles being thus 
ascertained, and two sides of the quadrilateral being radii of 
the earth; the two remaining sides and the diagonal, or in 
other words, the moon's distance from the two places of ob- 
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servation and fron1 the centre of the earth, could be ascer- 
tained, at least in tenus of the earth's radius, fronl clclnentarv 
theorelns of geoluetry. At each step in this dell1onstration 
we take in a new induction, rcpresented, in the aggregate of 
its results, by a general proposition. 
Not only is the process by ,yhich an indi\.idual astrono- 
Inical fact was thus ascertained, exactly silnilar to those by 
which the saIne science establishes its general truths, but 
also (as we hase shown to be the case in an legitiInate 
reasoning) a general proposition u1Ïght have been concluded 
instead of a single fact. In strictness, indecd, the result of 
the reasoning is a general proposition; a theorelll respecting 
the distance, not of the moon in particular, but of any inac- 
cessible object; showing in what relation that distance stands 
to certain other quantities. .And although the Inoon is ahnost 
the only heavenly body the distance of which frolD the carth 
can really be thus ascertained, this is Increly owing to the 
accidental circumstances of the other heavenly bodies, which 
render them incapable of affording such data as the applica- 
tion of the theoreln requires; for the theorelD itself is as true 
of theu1 as it is of the lnoon.. 


'" Dr. 'Vhewell thinks it improper to apply the term Induction to any 
operation not terminating in the establishment of a general truth. Induction, 
he says (in p. 15 of his pamphlet) "is not the same thing as experience and 
observation. Induction is experience or observation consciously looked at in a 
general form. This consciousness and generality are necessary parts of that 
knowledge which is science." And he objects (p. 8) to the mode in which the 
word Induction is employed in this work, as an undue extension of that term" not 
only to the cases in which the general induction is consciously applied to a 
particular instance, but to the cases in which the particular instance is dealt 
with by means of experience in that rude sense in which experience can be 
asserted of brutes, and in which of course we can in no way 
magine that the 
law is possessed or understood as a general proposition." This use of the term 
he deems a " confusion of knowledge with practical tendencies." 
I disclaim, as strongly as Dr. 'Vhewell can do, the application of such terms 
as ind uction, inference, or reasoning, to operations performed by mere instinct, 
that is, from an animal impulse, without the exertion of any intelligence. But 
I perceive no ground for confining the use of those terms to cases in which 
the inference is drawn in the forms and with tbe precautions required by 
scientific propriety. To the idea of Science, an express recognition and dis- 
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"\tVe shall fall into no error, then, if in treating of Induc- 
tion, we limit our attention to the establishlnent of general 
propositions. The principles and rules of Induction, as 
directed to this end, are the principles and rules of all Induc- 
tion; and the logic of Science is the universal Logic, appli- 
cable to all inquiries in which man can engage. 


tinct apprehension of general laws as such, is essential: but nine-tenths of the 
conclusions drawn from experience in the course of practical life, are drawn 
without any such recognition: they are direct inferences from known cases, to 
a case supposed to be similar. I have endeavoured to shew that this is not 
only as legitimate an operation, but substantially the same operation, as that 
of ascending from known cases to a general proposition; (except that the 
latter process has one great security for correctness which the former does not 
possess). In Science, the inference must necessarily pass through the inter- 
mediate stage of a general proposition, because Science wants its conclusions 
for record, and not for instantaneous use. But the inferences drawn for the 
guidance of practical affairs, by persons who would often be quite incapable of 
expressing in unexceptionable terms the corresponding generalizations, may 
and frequently do exhibit intellectual powers quite equal to any which have 
ever been displayed in Science: and if these inferences are not inductive, what 
are they? The limitation imposed on the term by Dr. 'Vhewell seems per- 
fectly arbitrary; neither justified by any fundamental distinction between what 
he includes and what he desires to exclude, nor sanctioned by usage, at least 
from the time of Reid and Stewart, the principal legislators (as far as the 
English language is concerned) of modern metaphysical terminology. 
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OF IXDUCTIOXS l
lPROPERL Y SO CALLED. 



 1. INDUCTION, then, is that operation of the Inind, by 
which ,ve infer that what we know to be true in a particular 
case or cases, will be true in all cases which resemble the 
former in certain assignable respects. In other words, 
Induction is the process by which we conclude that what is 
true of certain individuals of a class is true of the whole \ 
class, or that ,,,hat is true at certain times will be true in 
sinlilar circumstances at all times. 
This definition excludes from the meaning of the tenn 
Induction, various logical operations, to which it is not 
unusual to apply that nanle.- 
Induction, as above defined, is a process of inference; it 
proceeds from the known to the unknown; and any opera- 
tion involving no inference, any process in which ,,,hat seems 
the conclusion is no wider than the premisses from \vhich it 
is drawn, does not fall within the meaning of the term. Yet 
in the common books of Logic we find this laid down as the 
most perfect, indeed the only quite perfect, form of induction. 
In those books, every process ,vhich sets out from a less 
general and terminates in a more general expression,- 
which adn1Ïts of being stated in the fonn, "This and that 
A are B, therefore every A. is B,"-is called an induction, 
whether anything be really concluded or not; and the 
induction is asserted to be not perfect, unless every single 
individual of the class A is included in the antecedent, 
or premiss: that is, unless what we affirm of the class 
has already been ascertained tQ be true of every individual 
in it, so that the nominal conclusion is not really a con- 
clusion, but a mere reassertion of the premisses. If we 
were to say, All the planets shine by the sun's light, from 
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observation of each separate planet, or All the .Apostles 
were Jews, because this is true of Peter, Paul, John, and 
every other apostle,-these, and such as these, would, in the 
phraseology in question, be called pelfect, and the only 
perfect, Inductions. This, however, is a totally different kind 
of induction from ours; it is no inference from facts known 
to facts unknown, but a mere short-hand registration of facts 
known. The two simulated arguments which we have 
quoted, are not generalizations; the propositions purporting 
to be conclusions frolTI theIn, are not really general proposi- 
tions. A general proposition is one in which the predicate 
is affirmed or denied of an unlimited number of individuals; 
nanlely, all, whether few or many, existing or capable of 
existing, which possess the properties connoted by the sub- 
ject of the proposition. "All men are mortal" does not mean 
all now living, but all men past, present, and to come. 
, 'Vhen the signification of the term is limited so as to render 
it a name not for any and every individual falling under a 
certain general description, but only for each of a nUInber of 
individuals designated as such, and as it were counted off 
individually, the proposition, though it may be general in its 
language, is no general proposition, but merely that number 
of singular propositions, written in an abridged character. 
The operation lnay be very useful, as most fonns of abridged 
notation are; but it is no part of the investigation of truth, 
though often bearing an important part in the preparation of 
the rnaterials for that investigation. 



 2. A second process which requires to be distinguished 
from Induction, is one to which mathematicians sometimes 
give that name: and which so far reselnbles Induction pro- 
perly so called, that the propositions it leads to are rea1Jy 
general propositions. For exanlple, when we have proved 
with respect to the circle, that a straight line cannot Ineet it 
in more than two points, and when the saDIe thing has been 
successively pro,'ed of the ellipse, the parabola, and the hyper- 
bola, it may be laid down as an universal property of the 
sections of the cone. In this exalnple there is no induction, 
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because there is no inference: the conclusion is a Ulerc SlUll- 
ming up of what was asserted in the various propositions 
froill which it is drawn. A case somewhat, though 110t alto- 
gether, similar, is the proof of a geolllctrical theorelll by 
means of a diagraul. "Thether the diagram be on paper or 
only in the imagination, the deillonstratioll (as fonnerly 
observed'*') does not prove directly the general theorelll; it 
proves only that the conclusion, which the theorem asserts 
generally, is true of the particular triangle or circle exhibited 
., in the diagralll; but since we perceive that in the same way 
in which we have proved it of that circle, it might also be 
proved of any other circle, we gather up into one general 
expression all the singular propositions susceptible of being 
thus proyed, and embody thelll in an uniycrsal proposition. 
Having shown that the three angles of the triangle ABC 
are together equal to two right angles, we conclude that 
this is true of every other triangle, not because it is true 
of \ßC, but for the sttlne reason which proved it to be 
true of _\.BC. If this were to be called Induction, an 
appropriate name for it would be, induction by parity of 
reasoning. But the term cannot properly belong to it; the 
characteristic quality of Induction is ,vanting, since the truth 
obtained, though really general, is 110t believed on the 
evidence of particular instances. \Ve do not conclude that 
all triangles have the property because SOlne triangles have, 
but from the ulterior delnonstrative evidence which was the 
ground of our conviction in the particular instances. 
There are nevertheless, in nlathematics, some examples 
of so-called induction, in which the conclusion does bear the 
appearance of a generalization grounded on SOlne of the 
particular cases included in it. A mathematician, ,,-hen he 
has calculated a sufficient nUlnber of the terms of an algebrai- 
calor arithnletical series to have ascertained what is called 
the law of the series, does not hesitate to fill up any number 
of the succeeding terms without repeating the calculations. 
But I apprehend he only does so when it is apparent from 


'" Suprà, p. 214. 
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à priori considerations (which might be exhibited in the form 
of demonstration) that the mode of formation of the subse- 
quent terms, eac11 from that which preceded it, must be 
similar to the fOrInation of the terms which have been already 
calculated. And when the attempt has been hazarded ,,'ith- 
out the sanction of such general considerations, there are 
instances on record in which it has led to false resuJts. 
It is said that Newton discovered the binomial theorem 
by induction; by raising a binomial successively to a certain 
number of powers, and comparing those powers with one 
another until he detected the relation in \vhich the algebraic 
formula of each power stands to the exponent of that power, 
and to the two terms of the binomial. The fact is not im- 
probable: but a mathen1atician like Newton, who seemed to 
arrive per saltum at principles and conclusions that ordinary 
mathematicians only reached by a succession of steps, cer- 
tainly could not have perfonned the comparison in question 
without being led by it to the à priori ground of the law; 
since anyone who understands sufficiently the nature of 
multiplication to venture upon multiplying several lines of 
sYlubols at one operation, cannot but perceive that in raising 
a binomial to a power, the coefficients must depend on the 
laws of permutation and combination: and as soon as this is 
recognised, the theorem is demonstrated. Indeed, when 
once it ,vas seen that the law prevailed in a few of the lower 
powers, its identity with the law of permutation would at 
once suggest the considerations which prove it to obtain 
universally. Even, therefore, such cases as these, are but 
examples of what I have called induction by parity of rea- 
soning, that is, not really induction, because not involving 
inference of a general proposition frotn particular instances. 



 3. There remains a third ilnproper use of the tenn 
Induction, which it is of real importance to clear up, because 
the theory of induction has been, in no ordinary degree, con- 
fused hy it, and because the confusion is exemplified in the 
most recent and most elaborate treatise on the inductive 
philosophy which exists in our language. The error in 
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question is that of confounding a tnere description of a set 
of observed phenolnena, with an induction from then1. 
Suppose that a pheno1l1enon consists of parts, and that 
these parts are on]y capable of being observed separately, 
and as it were piecelnea1. ""'h('n the oþser\Tations have becn 
Inade, there is a convenience (al1l0nnting for many purposes 
to a necessity) in obtaining a representation of the phenu- 
menon as a whole, by cOlnbining, or as we may say, piecing 
these detached fraglnents together. A navigator sailing in 
the n1Ïdst of the ocean discovers lan(l: he cannot at first, or 
by anyone observation, detennine wbether it is a continent 
or an island; but he coasts along it, and after a few days 
finds hin1self to have sailed completely round it: he then 
pronounces it an island. Now there was no particulal" tiIne 
or place of observation at which he could perceive that this 
land was entirely surrounded by water: he ascertained the 
fact by a succession of partial observations, and then selected 
a general expression which suunned up in two or three words 
the "Thole of what he so observed. But is there anything of 
the nature of an induction in this process? Did he infer 
anything that had not been observed, from something else 
which had? Certainly not. He had observed the whole of 
what the proposition asserts. That the land in question is 
an island, is not an inference from the partial facts which the 
navigator saw in the course of his circulnnavigation; it is the 
facts theillsel ves; it is a sUIl11nary of those facts; the descrip- 
tion of a cOlnplex fact, to which those sin1pler ones are as the 
parts of a whole. 
Now there is, I conceive, no difference in kind between 
this simple operation, and that by which Kepler ascertained 
the nature of the planetary orbits: and Kepler's operation, 
all at least that was characteristic in it, was not more an 
inductive act than that of our supposed navigator. 
The ohject of Kepler was to detennine the real path 
described by each of the planets, or let us say by the planet 
l\lars, (for it was of that body that he first established two of 
the three great astronolnical truths which bear his name.) 
'ro do this t})ere was no other Tllode than that of direct 
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observation: and all which observation could do was to 
ascertain a great number of the successive places of the 
planet; or rather, of its apparent places. 1.'hat the planet 
occnpied successively all these positions, or at all events, 
positions which produced the same impressions on the eye, 
and that it passed from one of these to another insensibly, 
and without any apparent breach of continuity; thus much 
the senses, with the aid of the proper instrulnents, could 
ascertain. What Kepler did more than this, was to find what 
sort of a curve thesè different points would make, supposing 
them to be all joined together. He expressed the whole 
series of the observed places of l\Iars by what Dr. \Yhewell 
calls the general conception ôf an ellipse. This operation 
was far from being as easy as that of the navigator who ex- 
pressed the series of his observations on successive points 
of the coast by the general conception of an island. But it 
is the very saine sort of operation; and if the one is not an 
induction but a description, this lnust also be true of the 
other. 
To avoid lnisapprehension, we must remark that Kepler, 
in one respect, performed a real act of induction; nanlely, 
in concluding that because the observed places of l\Iars were 
correctly represented by points in an ilnaginary ellipse, 
therefore l\lars would continue to revolve in that same ellipse; 
and even in concluding that the position of the planet during 
the tinle which intervened between two observations, must 
have coincided with the intermediate points of the curve. 
But this really inductive operation requires to be carefully 
distinguished froln the mere act of bringing the facts actually 
observed under a general description. So distinct are these 
two operations, that the one Inight have been performed 
without the other. l\Ien lnight and did n)ake correct induc- 
tions concerning the heavenly motions, before they had 
obtained correct general descriptions of them. It was known 
that the planets always Illoved in the same paths, long before 
it had been ascertained that those paths were ellipses. 
A.stronomers early remarked that the same set of apparent 
positions returned periodically. "Then they obtained a new 
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description of the phenolnenon, they did not necessarily 
11lake an) further induction, HUl" (which is the true test of a 
new general truth) add anything to the power of prediction 
which they already pos::;cssed. 



 J. The descriptive operatioll which enables a nUBIber 
of details to be sUDlnled up in. a single proposition, Dr. 
\Yhewel1, by an aptl): chosen expression, has termed the 
Colligation of FaC'ts.- In IHost of his obser\"atiolls concern- 
ing that mental process I fully agree, and would gladly 
transfer al1 that portion of his book into my own pages. I 
only think hirll mi
taken in setting up this kind of operation, 
which according to the old and received Il1eaning of the 
tern), is not induction at aU, as the type of induction gene- 
rally; and laying down, throughout his work, as principles 
of induction, the principles of luere colligation. 
Dr. \Vhewell Inaintains that the general proposition which 
binds together the particular facts, and makes them, as it 
were, one fact, is not the Inere sum of those facts, but SOIUe- 
thing 1l10re, since there is introduced a conception of the 
mind, which did not exist in the facts themselves. "The. 
particular facts," says he,t " are not merely brought together, 
but there is a new eleluent added to the cOlnbination by the 
very act of thought by which they are cOlnbined. . . . \Vhen 
the Greeks, after long observing the illotions of the planets, 
saw that these Inotiol1s lllight be rightly considered as pro- 
duced by the Inotiol1 of one wheel revolving in the inside of 
another wheel, these wheels were creations of their minds, 
added to tIle facts which they perceived by sense. And even 
if the wheels were no longer supposed to be material, but 
were red uced to luere geon1etrical spheres or circles, they 
were not the less products of the lnind alone,-solnething 
additional to the facts observed. The same is the case in 
all other disco\"erie
. The fact
 are known, but they are 
insulated and unconnected, tin the discoyerer supplies from 
his own store a principle of connexion. The pearls are 


'" Phil. Ind. Sc. ii. 213, 214. 
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there, but they will not hang together till some one provides 
the string." 
That a conception of the mind is introduced is indeed 
undeniable, and I ,villingly concede, that to hit upon the 
right conception is often a far more difficult and more meri- 
torious achieveinent, than to prove its applicability ,,
hen 
obtained. But a conception implies, and corresponds to, 
something conceived: and though the conception itself is 
not in the facts, but in our Inind, it Inust be a conception of 
something which really is in the facts, some property which 
they actually possess, and which they would manifest to our 
senses, if our senses 'vere able to take cognizance of them. 
If, for instance, the planet left behind it in space a visible 
track, and if the observer were in a fixed position at such a 
distance above the plane of the orbit as would enable hiln to 
see the whole of it at once, he would see it to be an ellipse; 
and if gifted with appropriate instruIllcnts, and powers of 
locolnotion, he could prove it to be such by measuring its 
different ditnensions. These things are indeed ilnpossible 
to us, but not itnpossible in themselves; if they were so, 
. Kepler's law could not be true. 
Subject to the indispensable condition which has just 
been stated, I cannot perceive that the part which concep- 
tions have in the operation of studJÏ11g facts, has ever been 
overlooked or undervalued. No one ever disputed that in 
order to reason about anything we 11H18t haye a conception 
of it; or that 'when we include a lIndtitude of things under a 
general expression, there is iInplied in the expression a 
conception of sOlllething common to those things. But it 
Ly no means follows that the conception is necessarily pre- 
existent, or constructed by the mind out of its own materials. 
If the facts are rightly classed under the conception, it is 
because there is in the facts theillselves sOlnething of wbich 
the conception is itself a copy; and which if we cannot 
directly perceive, it is because of the lilnited power of our 
organs, and not because the thing itself is not there. 1'he 
conception itself is often obtained by abstraction froin the 
very facts which, in Dr. 'VheweH's language, it is afterwards 
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called in to connect. This he himself admits, when he 
observes, (which he does on several occasions,) how grcat a 
service would be rendered to the science of physiology by 
the philosopher "who should establish a precise, tenable, 
and consistent conception of life.". Such a conception can 
only be abstracted froD1 the phenolncna of life itself; fronl 
the very facts ,yhich it is put in requisition to connect. In 
other cases (no doubt) instead of collecting the conception 
froln the very phenonlena which we are attempting to col- 
ligate, we select it fro In among those which hayc been pre- 
yiously collected by abstraction frolll other facts. In thc 
instance of Kepler's laws, the latter was the case. The facts 
being out of the reach of being observed, in any such manncr 
as would have enabled the senses to identify directly the 
path of the planet, the conception requisite for fralning a 
general description of that path could not be collected hy 
abstraction from the observations themselves; the mind had 
to supply hypothetically, from among the conceptions it 
had obtained from other portions of its experience, SOI1IC one 
,,'hich would correctly represent the series of tbe observed 
facts. It had to frame a supposition respecting the general 
course of the phenolnenon, and ask itself, If this be the 
general description, what will the details be? and then 
compare these with the details. actually observed. If they 
agreed, the hypothesis would serve for a description of the 
phenomenon: if not, it ,vas necessarily abandoned, and 
another tried. It is such a case as this which gives rise to 
the doctrine that the Inind, in frauling the descriptions, adds 
sOlnething of its own which it does not find in the facts. 
Yet it is a fact surely, that the planet does describe 
an ellipse; and a fact which we could see, if we had adequate 
visual organs and a suitable position. Not having these 
advantages, but possessing the conception of an el1ipse, or 
(to express the meaning in less technicallallguage) knowing 
what an ellipse was, Kepler tried whether the observed places 
of the planet were consistent with such a path. He found 
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they were SO; and he, consequently, asserted as a fact that 
the planet moved in an ellipse. But this fact, which I{epler 
did not add to, but found in, the motions of the planet, 
namely, that it occupied in succession the various points in 
the circuinference of a given ellipse, ,vas the very fact, the 
separate parts of which had been separately observed; it was 
the sum of the different observations. 
Having stated this fundamental difference between my 
opinion and that of Dr. Whewell, I must add, that his ac- 
count of the lnanner in which a conception is selected, 
suitable to express the facts, appears to me perfectly just. The 
experience of all thinkers will, I believe, testify that the 
process is tentative; that it consists of a succession of 
guesses; n1any being rej ected, until one at last occurs fit to 
be chosen. \Ve kno\v from Kepler hiIllself that before hit- 
ting upon the "conception" of an ellipse, he tried nineteen 
other imaginary paths, which, finding them inconsistent with 
the observations, he was obliged to reject. But as Dr. 
'Vhewell truly says, the successful hypothesis, though a 
guess, ought generally to be called, not a lucky, but a skilful 
guess. The guesses which serve to give mental unity and 
wholeness to a chaos of scattered particulars, are accidents 
which rarely occur to any Ininds but those abounding in 
knowledge and disciplined in intellectual cOlnbinations. 
How far this tentative Inethod, so indispensable as a 
means to the colligation of facts for purposes of description, 
admits of application to Induction itself, and what functions 
belong to it in that department, will be considered in the 
chapter of the present Book which relates to Hypotheses. 
On the present occasion ,ve have chiefly to distinguish this 
process of Colligation from Induction properly so called: and 
that the distinction n1ay be made clearer, it is well to advcI.t 
to a curious and interesting reInark, which is as strikingly 
true of thc former opcration, as it appears to lne unequi\"o- 
cal1y false of the latter. 
J n different stages of the progress of know ledge, philoso- 
phers have einployed, for the ('oUigation of the saIne order of 
facts, different conceptions. 
rhe early l'ude observations 
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of the heavenly bodies, in which 111inute precision was neither 
attained nor sought, presented nothing inconsistent with the 
representation of the path of a planet as an exact circle, 
haying the earth for its centre. 
\.s observations increased 
in accuracy, and facts were disclosed which were not recon- 
cileable with this sinlple supposition; for thl
 colligation of 
tbose additional facts, the supposition was varied; and varied 
again and again as facts became IDore nUlnerous and precise. 
The earth was rel110yed from the centre to sonle other point 
within the circle; the planet was supposed to revolve in It 
smaller circle called an epicycle, round an imaginary point 
which reyol ved in a circle round the earth: in proportion as 
observation elicited fresh facts contradictory to these repre- 
sentations, other epicycles and other excentrics were added, 
producing additional complication; until at last Kepler swept 
all these circles away, and substituted the conception of an 
exact ellipse. Even this is found not to represent with com- 
plete correctness the accurate obser\'"ations of the present 
day, which disclose many slight deviations fronl an orbit 
exactly elliptical. :IS" ow Dr. 'Yhewell has relnarked that 
these successive general expressions, though apparently so 
conflicting, were all correct: they all answered the purpose 
of col1igation: they all enabled the mind to represent to itself 
with facility, and by a simultaneous glance, the whole body 
of facts at that time ascertained; each in its turn served as a 
correct description of the phenomena, so far as the senses 
had up to that time taken cognizance of them. If a necessity 
afterwards arose for discarding one of these general descrip- 
tions of the planet's orbit, and framing a different imaginary 
line, by which to express the series of observed positions, it 
,vas because a nUlnber of new facts had now been added, 
which it was necessary to cOlnbine with the old facts into one 
general description. But this did not affect the correctness 
of the former expression, considered as a general statelnent 
of the only facts which it was intended to represent. And so 
true is this, that, as is well remarked by 1\1. Comte, these 
ancient generalizations, even the rudest and most Î1nperfect 
of them, that of unifonn 1110velnent in a circle, are so far 
20-2 
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from being entirely false, that they are even now habitually 
clnployed by astronOlners when only a rough approximation 
to correctness is required. "L'astronomie moderne, en dé- 
truisant sans retour les hypothèses primitives, envisagées 
COlnme lois réelles du mondc, a soigneusement maintenu 
leur valeur positive et permanente, la propriété de repré- 
senter cOlnlnodément les phénolnènes quand il s'agit d'une 
prelnière ébauche. Nos ressources à cet égard sont mêlne 
bien plus étendues, preciséll1ent à cause que nous ne nous 
faisons aucune illusion sur la réalité des hypothèses; ce qui 
nous permet d'employer sans scrupule, en chaque cas, celIe 
qne nous jugeons la plus avantageuse. m * 
Dr. 'Vhewell's remark, therefore, is philosophically cor- 
rect. Successive expressions for the colligation of observed 
facts, or, in other words, successi \'e descriptions of a pheno- 
Inenon as a whole, which has been observed only in parts, 
Jnay, though conflicting, be all correct as far as they go. But 
it would surely be absurd to assert this of conflicting induc- 
tions. 
The scientific study of facts n1ay be undertaken for three 
different purposes: the simple description of the facts; their 
explanation; or their prediction: meaning by prediction, 
the determination of the conditions under which similar facts 
may be expected again to occur. To the first of these three 
operations the name of Induction does not properly belong: 
to the other two it does. Now, Dr. Whewell's observation is 
true of the first alone. Considered as a mere description, 
the circular theory of the heavenly motions represents per- 
fectly well their general features: and by adding epicycles 
without limit, those Inotions, even as now known to us, might 
be expressed with any degree of accuracy that might be 
required. The elliptical theory, as a mere description, would 
have a great advantage in point of silnplicity, and in the 
consequent facility of conceiving it and reasoning about it; 
but it would not real1y be more true than the other. Different 
descriptions, therefore, may be all true: but not, surely, 
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different explanations. The doctrine that the heavenly bodies 
1noved by a virtue inherent in their celestial nature; the 
doctrine that they were moved by iIl1pact, (which led to the 
J)Jpothesis of vortices as the only iInpelling force capable of 
whirling bodies in circles,) and the r\cwtoniall doctrine, that 
they are nloveù by the cOlnposition of a centripetal with an 
original projectile force; all these are explanations, collected 
l)y real induction frotn supposed parallel cases;. and they 
were all successively received by philosophers, ås scientific 
truths on the subject of the heavenly bodies. Can it be baid 
of these, as was said of the different descriptions, that they 
are all true as far as they go ? Is it not clear that one only 
can be true in any degree, and the other two Inust be alto- 
gether false? So 111uch for explanations: let us now compare 
different predictions: the first, that eclipses will occur when- 
ever one planet or satenite is so ðituated as to cast its shadow 
upon another; the second, that they will occur whenever 
sonle great calan1Ïty is iU1pendillg over Inankind. Do these 
two doctrines only differ in the degree of their truth, as ex- 
pressing real facts with unequal degrees of accuracy? 
Assuredly the one is true, and the other absolutely false.. 


'" Dr. "newell, in his reply, contests the distinction here drawn, and main- 
tains, that not only different descriptions, but different explanations of a 
phenomenon, may all be true. Of the three theories respecting the motions 
of the heavenly bodies, he says (p. 25): "Undoubtedly all these explanations 
may be true and consistent with each other, and would be so if each had been 
folIo,," ed out so as to shew in what manner it could be made consistent with 
the facts. And this was, in reality, in a great measure done. The doctrine 
that the heavenly bodies were moved by vortices was successively modified, 
so that it came to coincide in its results with the doctrine of an inverse- 
quadratic centripetal force. . . . 'Vhen this point was reached, the vortex 
was merely a machinery, well or ill devised, for producing such a centri- 
petal force, and therefore did not contradict the doctrine of a centripetal 
force. Newton himself does not appear to have been averse to explaining 
gravity by impulse. So little is it true that if one theory be true the other 
must be false. The attempt to explain gravity by the impulse of streams of 
particles flowing through the universe in all directions, which I have mentioned 
in the Philosophy, is so far from being inconsistent with the Newtonian theory, 
that it is founded entirely upon it. And even with regard to the doctrine, that 
the heavenly bodies move by an inherent virtue; if this doctrine had been 
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In every way, therefore, it is evident that to explain in- 
duction as the colligation of facts by means of appropriate 
conceptions, that is, conceptions wllich will really express 
them, is to confound Inere description of the observed facts 
with inference froln those facts, and ascribe to the latter 
what is a characteristic property of the former. 


maintained in any such way that it was brought to agree with the facts, the 
inherent virtue must have had its laws determined; and then it would have 
been found that the virtue had a reference to the central body; and so, the 
'inherent virtue' must have coincided in its effect with the Newtonian force; 
and then, the two explanations would agree, except so far as the word' inhe- 
rent' was concerned. And if such a part of an earlier theory as this word 
inherent indicates, is found to be untenable, it is of course rejected in the 
transition to later and more exact theories, in Inductions of this kind, as well 
as in what Mr. l\Iill calls Descriptions. There is, therefore, still no validity 
discoverable in the distinction which Mr. Mill attempts to draw between de- 
scriptions like Kepler's law of elliptical orbits, and other examples of induction." 
If the doctrine of vortices had meant, not that vortices existed, but only 
that the planets moved in the same manner as if they had been whirled by 
vortices; if the hypothesis had been merely a mode of representing the facts, 
not an attempt to account for them; if, in short, it had been only a Description; 
it would, no doubt, have been reconcileable with the Newtonian theory. The 
vortices, however, were not a mere aid to conceiving the motions of the planets, 
but a supposed physical agent, actively impelling them; a material fact, which 
might be true or not true, but could not be both true and not true. According 
to Descartes' theory it was true, according to Newton's it was not true. Dr. 
Whewell probably means that since the phrases, centripetal and projectile 
force, do not declare the nature but only the direction of the forces, the N ew- 
tonian theory does not absolutely contradict any hypothesis which may be 
framed respecting the mode of their production. The Newtonian theory, 
regarded as a mere description of the planetary motions, does not; but the .N ew- 
tonian theory as an explanation of them does. For in what does the explanation 
consist? In ascribing those motions to a general law which obtains between'" 
all particles of matter, and in identifying this with the law by which bodies 
fall to the ground; a kind of motion which the vortices did not, and as it was 
rectilineal, could not, explain. The one explanation, therefore, absolutely 
excludes the other. Either the planets are not moved by vortices, or they do 
not move by the law by which heavy bodies fall. It is impossible that both 
opinions can be true. As well might it be said that there is no contradiction 
between the assertions, that a man died because somebody killed him, and that 
he died a natural death. 
So, again, the theory that the planets move by a virtue inherent in their 
celestial nature, is incompatible with either of the two others; either that of 
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Therp is, however, between Colligation aud Induction, a 
real correlation, which it is illlportant to conceive correctly. 
Colligation is not always induction; but induction is always 
co11igation. T'he as
ertion that the planets Ulove in ellipses, was 
1nt a lnodp of representing observed facts; it was but a col- 
ligation; while the assertion that they are drawn, or tend, 


their being moved by vortices, or that which regards them as moving by a 
property which they have in common with the earth and all terrestrial bodies. 
Dr. 'Vhewell says, that the theory of an inherent virtue agrees with Newton's 
w hen the word inherent is left out, which of course it would be (he says) if 
"found to be untenable." But leave that out, and where is the theory? The 
word inherent is tbe theory. 'Vhen that is omitted, there remains nothing 
except that the heavenly bodies move by cc a virtue," i. e. by a power of some 
sort. 
If Dr. Whewell is not yet satisfied, any otber subject will serve equally 
well to test his doctrine. He will hardly say that there is no contradiction 
between the emission theory and the undulatory theory of light; or that there 
can be both one and two electricities; or that the hypothesis of the production 
of the higher organic forms by development from the lower, and thf' EUppO- 
sition of separate and successive acts of creation, are quitt: reconcileable; or 
that the theory that volcanoes are fed from a central fire, and the doctrines 
which ascribe them to chemical action at a comparatively small depth below 
the earth's surface, are consistent with one another, and all true as far as 
they go. 
If different explanations of the same fact cannot both be true, still less, 
surely, can different predictions. Dr. "newell quarrels (on what ground it is 
not necessary to consider) with the example I had chosen on this point, and 
thinks an objection to an illustration a sufficient answer to a theory. Examples 
not liable to his objection are easily found, if the proposition that conflicting 
predictions cannot both be true, can be made clearer by any examples. Suppose 
the phenomenon to be a newly-discovered comet, and that one astronomer pre- 
dicts its return once in every 300 years-another, once in every 400: can they 
both be right? 'Vhen Columbus predicted that by sailing constantly westward he 
should in time return to the point from which he set out, while others asserted 
that he could never do so except by turning back, were both he and his oppo- 
nents true prophets? 'Vert: the predictions which foretold the wonders of 
railways and steamsbips, and those whicb averred tbat the Atlantic could never 
be crossed by steam navigation, nor a railway train propelled ten miles an hour, 
both (in Dr. 'Vhewell's words) " true, and consistent with one another"? 
Dr. 'Vhewell sees no distinction between holding contradictory opinions on 
a question of fact, and merely employing different analogies to facilitate the 
conception of the same fact. The case of different Indu(.tions belongs to the 
former class, that of different Descriptions to the latter. 
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towards the sun, was the statement of a new fact, inferred 
by induction. But the induction, once made, accomplishes 
the purposes of colligation likewise. It brings the same 
facts, which Kepler had connected by his conception of an 
ellipse, under the additional conception of bodies acted 
upon by a central force, and serves therefore as a new bond 
of connexion for those facts; a new principle for their 
classification. 
Further, that general description, which is improperly 
confounded with induction, is nevertheless a necessary pre- 
paration for induction; no less necessary than correct ob- 
servation of the facts themselves. \Vithout the previous 
colligation of detached obseryations by means of one general 
conception, we could never have obtained any basis for an 
induction, except in the case of phenomena of very limited 
compass. 'Ve should not be able to affirn1 any predicates 
at all, of a subject incapable of being observed otherwise 
than piecemeal: much less could \ve extend those predicates 
by induction to other similar subjects. Induction, therefore, 
always presupposes, not only that the necessary observa- 
tions are Inade with the necessary accuracy, but also that 
the results of these observations are, so far as practicable, 
connected together by general descriptions, enabling the 
lnind to represent to itself as wholes whatever phenomena 
are capable of being so represented. 



 5. Dr. 'Vhewell has replied at SOlne length to the 
preceding observations, re-stating his opinions, but without 
(as far as I can perceive) adding anything to his former 
arguments. Since, however, mine have not had the good 
fortune to make any impression upon him, I ,,
ill subjoin a 
few remarks, tending to shew more clearly in what our 
difference of opinion consists, as well as, in some measure, 
to account for it. 
All the definitions of induction
 by writers of authority, 
make it consist in drawing inferences from known cases to 
unknown; affirming of a class, a predicate which has been 
found true of some cases belonging to the class; concluding, 
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ùecause SOlne things have a certain property, that other 
things which reseInble them have the saIne property-or 
because a thing has llianifested a property at a certain tilne, 
that it has and will have that property at other times. 
It 'will scarcely be contende(
 that I(epler's operation was 
an Induction in this sense of the ten)). The statement, 
that 
Iars moves in an elliptical orbit, was no generalization 
from individual cases to a class of cases. Neither was it an 
extension to an time, of what had been found true at SOlne 
particular titne. l'he whole aInount of generalization which 
the case admitted of, was already completed, or Inight have 
been so. Long before the elliptic theory was thought of, it 
had been ascertained that the planets returned periodically 
to the same apparent places; the series of these places was, 
or might have been, cOInpletely detennined, and the apparent 
course of each planet marked out on the celestial globe in an 
uninterrupted line. I{epler did not extend an observed 
truth to other cases than those in which it had been ob- 
served: he did not widen the suldect of the proposition which 
expressed the observed facts. lle left the subject as it was; 
the alteration he Inade was in the predicate. Instead of 
saying, the successive places of :\lars are so and so, he 
slunmed them up in the statenlent, that the successive places 
of l\Iars are points in an ellipse. It is true, this statelnent, 
as Dr. 'Vhewell says, was not the sum of the observations 
nzerel!l; it was the sum of the observations seen under a new 
point of view.- But it was not the sum of more than the 
observations, as a real induction is. I t took in no cases but 
those which had been actually obser\red, or which could have 
been inferred froIn the observations before the ne?l point of 
view presented itself. There was 110t that transition from 
known cases to unknown, which constitutes Induction in the 
original and acknowledged lneaning of the tenn. 
Old definitions, it is true, cannot prevail against ne,v 
knowledge: and if the Keplerian operation, as a logical pro- 
cess, were really identical with what takes place in acknow- 
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]edged induction, the definition of induction ought to be 
so widened as to take it in; since scientific language ought 
to adapt itself to the true relations which subsist between 
the things it is employed to designate. Here then it is 
that I join issue with Dr. 'Vhewell. He does think the 
operations identical. He 
llows of no logical process in 
any case of induction, other than what there ,vas in 
Kepler's case, namely, guessing until a guess is found 
which tallies with the facts: and accordingly, as ,ve shall 
see hereafter, he rejects all canons of induction, because 
it is not by means of them that ,ve guess. Dr. 'Vhewell's 
theory of the logic of science would be very perfect, if it did 
not pass over altogether the question of Proof. But in my 
apprehension there is such a thing as proof, and inductions 
differ altogether from descriptions in their relation to that 
element. Induction is proof; it is inferring something 
unobserved from something observed: it requires, therefore, 
an appropriate test of proof; and to provide that test, is the 
special purpose of inductive logic. 'Vhen, on the contrary, 
we merely collate known obseryations, and, in Dr. 'Vhewell's 
phraseology, connect them by means of a new conception; 
if the conception does but serve to connect the observations, 
\ve have all we want. Às the proposition in which it is 
embodied pretends to no other truth than what it Inay share 
with many other modes of representing the saIne facts, to be 
consistent with the facts is all it requires: it neither needs 
nor admits of proof; though it Inay serve to prove other 
things, inasmuch as, by placing the facts in mental COl1- 
nexion with other facts, not previously seen to }.eseinble them, 
it assÏtnilates the case to another class of phenomena, con- 
cerning which real Inductions have already been made. 
Thus Kepler's so-called law brought the orbit of l\Iars into 
the class ellipse, and by doing so, proved all the properties 
of an ellipse to be true of the orbit: but in this proof 
Kepler's law supplied the minor premiss, and not (as is the 
case with real Inductions) the Inajor. 
The Inental operation which extracts froln a number of 
detached observations certain general characters in 
hich 
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the observed pl1enOIllCna resemble one another, or resenlble 
other known facts, is ".hat ßacon, Locke, and Ulost sub- 
sequent Inetaphysicians, have understood by the word Ab- 
straction. A general expression obtained by abstraction, 
connecting known facts by means of common characters, but 
without concluding froul theul to unknown, Inny, I think, 
,,'ith strict logical correctness, be tenned a Description; nor 
do I know in what other way things can ever be described. 
1\ly position, however, does not depenq on the employment 
of that particular word; I 
un quite content to use Dr. 
'Vhewell's term Colligation, provided it be clearly seen 
tha
 the process is not Induction, but something radical1r 
different. 
"That Inore may usefully be said on tIle subject of Col1i- 
gation, or of the correlative expression invented by Dr. 
'Vhewell, the Explication of Conceptions, and generally on 
the subject of ideas and mental representations as connected 
with the study of facts, will find a more appropriate place in 
the Fourth Book, on the Operations Subsidiary to Induc- 
tion: to which the reader must refer for the removal of any 
difficulty which the present discussion may have left. 
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 1. INDUCTIO
 properly so called, as distinguished 
froln those mental operations, sometimes though improperly 
designated by the name, which I have attelnpted in the pre- 
ceding chapter to characterize, may, then, be sunlm3:rily 
defined as Generalization from Experience. It consists in 
inferring from sonle individual instances in which a pheno- 
menon is observed to occur, that it occurs in all instances of 
a certain class; namely, in all which resemble the former, in 
,,'hat are regarded as the material circumstances. 
In what way the material circumstances are to be dis- 
tinguished from those which are immaterial, or why some of 
the circUIDstances are material and others not so, we are not 
Jet ready to point out. \Ve must first observe, that there is 
a principle implied in the very statement of ,,,hat Induction 
is; an assumption with regard to the course of nature and 
t.he order of the universe: namely, that there are such things 
in nature as parallel cases; that what happens once, will, 
under a sufficient degree of similarity of circumstances, 
. 
happen again, and not only again, but as often as the same 
circumstances recur. This, I say, is an asslunption, involved 
in every case of induction. And, if we consult the actual 
course of nature, we find that the assumption is warranted. 
The universe, we find, is so constituted, that whatever is true 
in anyone case, is true in an cases of a certain description; 
the only difficulty is, to :find what description. 
This uuiversal fact, which is our warrant for all inferences 
from experience, has been described by different philosophers 
in different forms of language: that the course of nature is 
uniform; that tIle universe is governed by general laws; and 
the like. One of the lnost usual of these modes of expression, 
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but also one of the Inost inadequate, is that which has been 
brought into falni1iar use by the metaphysicians of thp school 
of Reid and Stewart. The disposition of the hunlall nlilld 
to generalize frollI experience,-a propensity considered by 
these philosophers as an instinct of our nature,-they usually 
describe under some such nalne as "our illtuiti \"c conviction 
. that the future will rCSelll ble thc past." N ow it has been 
well pointed out, that (whether th(' tendency be or not an 
original and ultimate eleulent of our nature), Tinle, in its 
Inodifications of past, present, and future, has no concern 
either with the belief itself, or with the grounds of it. "T e 
believe that fire will burn to-Inorrow, because it burned to- 
day and yesterday; but we believe, on precisely the saIne 
grounds, that it burned before we were born, and that it 
burns this very day in Cochin-China. It is not from the 
past to the future, as past and future, that we infer, but from 
the known to the unknown; froul facts observed to facts 
unobser\yed; from ,,'hat we have perceived, or been directly 
conscious of, to what has not come within our experience. 
In this last predicament is the whole region of the future; 
but also the vastly greater portion of the present and of 
the past. 
'Vhatever be the most proper mode of expressing it, the , \ 
proposition that the course of nature is uniform, is the fun - 
 
damental principle, or general axiom, of Induction. It ,vould 
yet be a great error to offer this large generalization as any 
cxplanation of the inductive process. On the contrary, I 
hold it to be itself an instance of induction, and induction 
by no means of the lnost obvious kind. Far from bei ng tl ;;- 
first induction we nlake, it is one of the last, or at all events 
one of those wllÍch are latest in a.ttaining strict philosophical 
accuracy. As a general maxim, indeed, it has scarcely 
entered into the minds of any but philosophers; nor even 
by them, as we shall have man)" opportunities of relnarking, 
have its extent and limits been always very justly conceived. 
The truth is, that this great generalization is itself founded 
on prior generalizations. 
.rhe obscurer laws of nature were 
discovered by means of it, but the more obvious ones must 
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have been understood and assented to as general truths 
before it ,vas ever heard of. 'Ve should never have thought 
of affirming that all phenomena take place according to 
general laws, if we had not first arrived, in the case of a 
great multitude of phenomena, at some knowledge of the 
laws themselves; which could be done no otherwise than by 
induction. In what sense, then, can a principle, which is so 
far from being our earliest induction, be regarded as our 
warrant for aU the others? In the only sense, in which (as 
we have already seen) the general propositions which we 
place at the head of our reasonings when we throw them 
into syllogisms, ever really contribute to their validity. As 
Archbishop Whately remarks, every induction is a syllogism 
with the major premiss suppressed; or (as I prefer expressing 
it) every induction Inay be thrown into the form of a sy 1- 
10gism, by supplying a Inajor prelniss. If this be actually done, 
the principle which we are now considering, that of the uni- 
formity of the course of nature, will appear as the ultimate 
Inajor premiss of all inductions, and will, therefore, stand to 
all inductions in the relation in which, as has been shown at 
so much length, the major proposition of a syllogism always 
stands to the conclusion; not contributing at all to prove it, 
but being a necessary condition of its being proved; since 
no conclusion is proved for which there cannot be found a 
true major premiss. 
The statement, that the uniformity of the course of nature is 
the ultimate major premiss in all cases of induction, may be 
thought to require SOlne explanation. The immediate major 
premiss in every inductive argument, it certainly is not. Of 
that, ..A..rchbishop 'Vhately's must be held to be the correct ac- 
count. The inductiòn, "John, Peter, &c., are mortal, there- 
fore all mankind are mortal," may, as he justly says, be thrown 
into a syllogism by prefixing as a major premiss (what is at 
any rate a necessary condition of the validity of the argulnent) 
namely, that what is true of John, Peter, &c., is true of all 
mankind. But how come we by this Inajor premiss? It is 
not self. eyident; nay, in all cases of unwarranted generaliza- 
tion, it is not true. Ilo,v, then, is it arrived at? Necessarily 
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eit11er by induction or ratiocination; and if by induction, the 
process, like all other inrluctive arguulCnts, nlay be thrown into 
tJ
e form of a syllogisln. This previous syllogism it is, there- 
fore, necessary to construct. There is, in the long run, only 
one possible construction. The real proof that what is true 
of John, Peter, &c., is true of all nlankind, can only be, that 
a different supposition would be inconsistent with the uni- 
formity which we know to exist in the course of nature. 
'Vhether there ,yould be this inconsistency or not, may be a 
Dlatter of long and delicate inquiry; but unless there would, 
,,'e have no sufficient ground for the 111ajor of the inductive 
syllogism. It hence appears, that if we throw the whole 
course of any inductive argulnel1t into a series of syllogisms, 
we shall arrive by more or fewer steps at an ultimate sy11o- 
gisln, which will have for its nHljor premiss the principle, or 
axiom, of the uniforIllity of the course of nature." 
It was not to be expected that in the case of this axiom, 
any Inore than of other axioms, there should be unanimity 
among tllinkers with respect to the grounds on which it is 
to be received as true. I have already stated that I regard 


* But though it is a condition of the validity of every induction that there 
be uniformity in the course of nature, it is not a necessary condition that the 
uniformity should pervade all nature. It is enough that it pervades the par- 
ticular cJass of phenomena to which the induction relates. An induction con- 
cerning the motions of the planets, or the properties of the magnet, would not 
be vitiated though we were to suppose that wind and weather are the sport of 
chance, provided it be assumed that astronomical and magnetic phenomena are 
under the dominion of general laws. Otherwise the early experience of man- 
kind "'Would have rested on a very weak foundation; for in the infancy of 
science it could not be said to be known that all phenomena are regular in 
their course. 
N either would it be correct to say that every induction by which we infer 
any truth, implies the general fact of uniformity as foreknown, even in reference 
to the kind of phenomena concerned. It implies, either that this general fact 
is already known, or that we may now know it: as the conclusion, The Duke 
of 'Vellington is mortal, drawn from the instances A, B, and C, implies either 
that we have already concluded all men to be morta], or that we are now 
entitled to do so from the same evidence. A vast amount of confusion and 
paralogism respecting the grounds of Induction would be dispelled by keeping 
in view these simple considerations. 
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it as itself a generalization from experience. Others hold 
it to be a principle which, antecedently to any verification 
by experience, we are cOlnpelled by the constitution of our 
thinking faculty to assume as true. Ha\'ing so recently, and 
at so lnuch length, cOlnbated a similar doctrine as applied to 
the axioms of mathematics, by argulnents which are in a 
great n1easure applicable to the present case, I shall defer the 
more particular discussion of this controverted point in 
regard to the fundamental axiom of induction, until a more 
advanced period of our inquiry.. l\t present it is of more 
importance to understand thoroughly the import of the axiom 
itself. For the proposition, that the course of nature is 
uniform, possesses rather the brevity suitable to popular, 
than the precision requisite in philosophical, language: its 
tenns require to be explained, and a stricter than their ordi- 
nary signification given to them, before the truth of the 
assertion can be admitted. 



 2. Every person's consciousness assures him that he 
does not always expect uuiformity in the course of events; 
he does not always believe that the unknown will be similar 
to the known, that the futu;'e win resemble the past. Nobody 
believes that the succession of rain and fine weather will be 
the same in every future year as in the present. Nobody 
expects to have the same dreams repeated every night. On 
the contrary, everybody mentions it as something extraordi- 
nary, if the course of nature is constant, and resembles itself, 
in these particulars. To look for constancy where constancy 
is not to be expected, as for instance, that a day which has 
once brought good fortune will always be a fortunate day, is 
justly accounted superstition. 
The course of nature, in truth, is not only unifornl, it is 
also infinitely various. Some phenolnena are always seen to 
recur in the very same combinations in which we Inet with 
them at first; others seem altogether capricious; while 
some, which we had been accustomed to regard as bound 


'" Infra, chap. xxi. 
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down exclusively to a particular set of combinations, "e 
unexpectedly find detached from SOlne of the elellients ,vith 
which we had hitherto found thell1 conjoined, and united to 
others of quite a contrary description. To an inhabitant of 
Central Africa, fifty years ago, no fact probably appeared to 
rest on more uniform experience than this, that all hUlnan 
beings are black. To Europeans, 110t lnany years ago, the 
proposition, All swans are white, appeared an equally unequi- 
vocal instance of unifonnity in the course of nature. Further 
experience has proved to both that they were n1Ïstakel1; but 
they had to ,vait fift}' centuries for this experience. During 
[hat long tilne, n1ankilld belie,.ed in an uniformity of the 
course of nature where no such unifonnit} rea11y existed. 
According to the notion which the ancients entertained of 
induction, the foregoing were cases of as legitimate inference 
as any inductions whatever. I n these two instances, in 
which, the conclusion being false, the ground of inference 
nnlst have been insufficient, there was, nevertheless, as much 
ground for it as this conception of induction admitted of. 
The induction of the ancients has been well described by 
BacC'n, under the nal11e of" lnductio per enumerationem sin1- I 
pliceln, ubi non reperitur instantia contradictoria." It con- 
sists in ascribing the character of general truths to all 
propositions which are true in c,.ery instance that ,ve happen 
to know of. This is the kind of induction which is natural 
to the Inind when unaccustollled to scientific methods. The 
tendency, which some call an instinct, and which others 
account for ùy association, to infer the future froln the past, 
the known froll) the unknown, is silnply a habit of expecting 
that what has been found true once or several times, and 
never yet found false, will be found true again. \Vhether 
the instances are few or many, conclusive or inconclusive, 
does not much affect the matter: these are considerations 
which occur only on reflection: the unprompted tendency of 
the mind is to generalize its experience, provided this points 
aU in one direction; provided no other experience of a con- 
flicting character comes unsought. l'he notion of seeking it, 
of experimenting for it, of interrogating nature (to use Bacon's 
VOL. I. 21 
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expression) is of much later growth. '1'he observation of 
nature, by uncultivated intellects, is purely passive: they 
accept the facts which present themselves, without taking 
the trouble of searching for more: it is a superior mind only 
which asks itself what facts are needed to enable it to come 
to a sure conclusion, and then looks out for these. 
But though we have always a propensity to generalize 
from unvarying experience, we are not always warranted in 
doing so. Before we can be at liberty to conclude that some- 
thing is universally true because we have never known an in- 
stance to the contrary, we nlust have reason to believe that if 
there were in nature any instances to the contrary, we should 
have known of them. '1'his assurance, in the great nlajority 
of cases, we cannot have, or can have only in a very mode- 
rate degree. '1'he possibility of having it, is the foundation on 
which we shall see hereafter that induction by simple enume- 
ration may in some remarkable cases alnount practically to 
proof.. No such assurance, however, can be had, on any of 
the ordinary subjects of scientific inquiry. Popular notions 
are usually founded on induction by silnple enumeration; in 
science it carries us but a little ,vay. 'Ve are forced to 
begin with it; we must often rely on it provisionally, in the 
absence of means of more searching inyestigation. But, for 
the accurate study of nature, \ve require a surer and a more 
potent instrument. 
I t was, above all, by pointiÌlg out the insufficiency of this 
rude and loose conception of Induction, that Bacon merited 
the title so generally awarded to him, of Founder of the In- 
ductive Philosophy. '1'he value of his own contributions to 
a l110re philosophical theory of the subject has certainly been 
exaggerated. Although (along with SOlne fundalnental 
errors) his \vloitings contain, more or less fully developed, 
several of the most important principles of the Inductive 
l\lethod, physical investigation has now far outgrown the 
Baconian conception of Induction. l\Ioral and political in- 
quirý, indeed, are as yet far behind that conception. The 


'" Infra, chap. xxi. xxii. 
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current and approyed modes of reasoning on these subjects 
are still of the saIne vicious description against which ßacon 
protested; the lnethod alnlost exclusively elnployed by those 
professing to treat such matters inductively, is the very in- 
ductio per enunlerationent .f\impliceul which he condenlns; and 
the experience which we hear so confidently appealed to by 
all sects, parties, and interests, is still, in his own emphatic 
'words, mera palpalio. 



 3. In order to a better understanding of the problem 
which the logician lllust solve if he would e
ta.blish a scientific 
theory of Induction, let us cUlnpare a few cases of incorrect 
inductions with others which are acknowledged to be legiti- 
mate. SOlne, we know, which were believed for centuries to 
be correct, were nevertheles
 incorrect. That all swans arc 
white, cannot have been a good induction, since the conclu- 
sion has turned out erroneous. 1'he experience, however, 
on which the conclusion rested was genuine. FrolIl the 
earliest records, tll(
 testilnony of the inhabitants of the 
known world was unanimous on the point. The unifornl 
experience, therefore, of the inhabitants of the known world, 
agreeing in a cornmon result, without one known instance of 
deviation from that result, is not always sufficient to establish 
a general conclusion. 
But let us now turn to an instance apparently not very 
dissilnilar to this. l\Iankind were wrong, it seeIllS, in con- 
cluding that an swans were white: are we also wrong, when 
"
e conclude that all men's heads grow above their shoulders, 
and never below, in spite of the conflicting testimony of the 
naturalist Pliny? As there were black swans, though civi- 
lized people had existed for three thousand years on the eart.h 
without meeting with them, may there not also be "men 
whose heads do grow beneath their shoulders," not,vith- 
standing a rather less perfect unanimity of negative testimony 
from observers? 1\lost persons would answer No; it was 
more credible that a bird should vary in its colour, than that 
Inen should vary in the relati,'e position of their principal 
organs. And there is no doubt that in so saying they would 
21-2 
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be right: but to say why they are right, would be impossible, 
without entering more deeply than is usually done, into the 
true theory of Induction. 
Again, there are cases in which we reckon with the most 
unfailing confidence upon uniformity, and other cases in which 
we do not count upon it at all. In some we feel cOIllplete 
assurance that the future will resemble the past, the unknown 
be precisely similar to the known. In others, however 
inyariable may be the result obtained frorn the instances 
which have been observed, we draw from them no more than 
a very feeble presumption that the like result will hold in all 
other cases. That a straight line is the shortest distance 
between two points, we do not doubt to be true even in the 
region of the fixed stars. 'Vhen a c11emist announces the 
existence and properties of a newly-discovered substance, if 
,ve confide in his accuracy, we feel assured that the conclu- 
sions l1e has arrived at will hold universaUy, although the 
induction be founded but on a single instance. 'Ve do not 
,yithhold our assent, \vaiting for a repetition of the experiment; 
or if we do, it is from a doubt whether the one experÏ1nent 
was properly made, not whether if properly made it 'would be 
conclusive. Here, then, is a general law of nature, inferred 
without hesitation from a single instance; an universal pro- 
position from a singular one. Now mark another case, and 
contrast it with this. Not all the instances which have been 
observed since the beginning of the ,vorld, in support of the 
general proposition that all crows are black, would be deemed 
R sufficient presulnption of the truth of the proposition, to 
outweigh the testimony of one unexceptionable witness ,,,ho 
should affirnl that in some region of the earth not fully ex- 
plored, he had caught and examined a crow, and had found 
it to be grey. 
\Vhy is a single instance, in some cases, sufficient for a 
complete induction, while in others, myriads of concurring 
instances, without a single exception known or presumed, go 
such a very little way towards establishing an universal pro- 
position? Whoever can answer this question knows more 
of the philosophy of logic than the wisest of the ancients, 
and has solved the problem of induction. 
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 1. IN the conteInplation of that unifonnity in the conrse 
of nature, which is assullled in every inference fronl expe- 
rience, one of the first observations that present thelnselyes 
is, that the uniformity in question is not properly uniforInity, I 
but unifonnities. The general regularity results froIH the 
co-existence of partial regularities. The course of nature in 
general is constant, because the course of each of the various 
phenolnena that compose it is so. _\ certain fact invariably 
occurs whenever certain circurnstallces are prescnt, and does 
not occur when they are absent; the like is true of another 
fact; and so on. Froill thcse separate threads of connexion 
between parts of the great whole which we term nature, a 
general tissue of connexion unavoidably weaves itself, by 
which the whole is held together. If A is always accompa- 
nied by D, B by I
, and C by F, it follows that _\ B is aCCOIll- 
panied by D E, A C by D F, B C by E F, and finally ABC 
by D E F; and thus the general character of regularity is 
produced, which, along with and in the Inidst of infinite 
diversity, pervades an nature. 
The first poiut, therefore, to be noted in regard to what 
is caned the unifonnity of the course of nature, is, that it is 
itself a complex fact, conlPounded of all the separate uni- 
fOrIllities which exist in respect to single phenolnena. These 
various uniforn1ities, when ascertained by what is regarded 
as a sufficient induction, we call in common parlance, Laws 
of :Kature. Scientifically speaking, that title is employed in 
a 1110re restricted !Sense, to designate the uniforn1Ïties when 
reduced to their IllOst simple expression. Thus in the illus- 
tration already einployed, there were seven uniformities; all 
of which, if considered sufficiently certain, would in the Inore 
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lax application of the term, be called laws of nature. But of 
the seven, three alone are properly distinct and independent; 
these being pre-supposed, the others follow of cO
1rse: the 
three first, therefore, according to the stricter acceptation, 
are called laws of nature, the remainder not; because they 
are in truth mere cases of the three first ; virtually included 
in them; said, therefore, to result from them: whoeyer affirms 
those three has already affirmed all the rest. 
To substitute real examples for symbolical ones, the fol- 
lowing are three uniformities, or call them laws of nature: 
the law that air has ,veight, the law that pressure on a fluid 
is propagated equally in all directions, and the law that pres- 
sure in one direction, not opposed by equal pressure in the 
contrary direction, produces Inotiou, ,vhich does not cease 
until equilibrium is restored. From these three uniformities 
we should be able to predict another uniformity, namely, the 
rise of the mercury in the Torricellian tube. This, in the 
stricter use of the phrase, is not a law of nature. It is a re- 
sult of laws of nature. It is a case of each and everyone of 
the three laws: and is the only occurrence by which they 
could all be fulfilled. If the mercury were not sustained in 
the barometer, and sustained at such a height that the cohunn 
of mercury were equal in weight to a column of tIle atlno- 
sphere of the same diameter; here would be a case, either of 
tbe air not pressing upon the surface of the mercury with the 
force which is called its weight, or of the downward pressure 
on the mercury not being propagated equally in an upward 
direction, or of a body pressed in one direction and not in 
the direction opposite, either Dot moving in the direction in 
which it is pressed, or stopping before it had attained equili- 
briuln. If we kne,v, therefore, the three sinlple la\vs, but had 
never tried the Torricellian experiment, we might deduce its 
result from those laws. The known weight of the air, com- 
bined with the position of the apparatus, would bring the 
nlercury ,vithin the first of the three inductions; the first in- 
duction would bring it within the second, and the secónd 
.within the third, in the manner which we characterized in 
treating of Ratiocination. 'Ve should thus come to know 
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the nlore cOlnplex uniformity, independently of specific expe- 
rience, through our knowledge of the silnpler ones from 
which it results; a1though, for reasons which will appear 
hereafter, verijicativil ùy specific experience would still be 
desirable, and Inight possibly be indispensahle. 
COluplex uniforulitics which, like this, are IHere cases of 
simpler ones, and havc, the
.efore, been "Virtually affinlled in 
affinning those, Inay with propriety be called laws, but can 
scarcelr, in the strictness of scientific specch, be termed Laws 
of Nature. It is the custoln in scicnce, wherever regularity 
of any kind can be traced, to call the general proposition 
which expresses the nature of that regularity, a laic; as when, 
in lllathematics, we speak of the law of decrease of the suc- 
cessive ternJS of a converging series. nut the expression, 
law of nature, has genC'rally been clnployed with a sort of 
tacit reference to the original sense of the word law, nalllcly, 
the expression of the will of a superior. "Then, therefore, it 
appeared that any of the unifonnities which ,yere obseryed 
in nature, would result spontaneously frolH certain other 
unifonnities, no separate act of creati,ye will ùeing supposed 
necessary for th
 production of the deriyati ve unifol"lllities, 
these ha"Ve not usual1y been "poken of as laws of nature. 
According to another mode of expression, the question, 'Vhat 
are the laws of nature? luay be stated thus:- 'Vbat are the 
fewest and simplest assumptions, which being granted, the 
whole existing order of nature would result? Another mode 
of stating it ,yould be thus: 'Yhat are the fewest general 
propositions from which all the uniforn1Ïtips which exist in 
the uniyerse u1Ïght be deductiyely inferred? 
E very great advance which marks an epoch in the pro- 
gress of science, has consisted in a step Inade towards the 
solution of this probleln. Eyen a siluple colligation of in- 
ductions already Hlade, without any fresh extension of the 
inductive inference, is already an advance in that direction. 
'Yhen Kepler expressed the regularity which exists in the 
observed Illotions of the heayenly bodies, by the three general 
propositions caned his laws, he, in so doing, pointed out 
three simple suppositions which, instead of a llluch greater 
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number, 'would suffice to construct the whole scheme of the 
heavenly motions, so far as it was known up to that time. A 
similar and still greater step was made when these laws, 
which at first did not seem to be included in any more general 
truths, were discovered to be cases of the three laws of 
Illotion, as obtaining aillong bodies which mutually tend to- 
wards one another with a certain force, and have had a cer- 
tain instantaneous impulse original1y ilnpressed upon thelI1. 
After this great discovery, Kepler's three propositions, though 
still called laws, would hardly, by any person accustolned to 
use language with precision, be termed laws of nature: that 
phrase would be reserved for the sÏ1upler la'ws into ,,,hich 
Newton is said to have resolved them. 
According to this language, every well- grounded induc- 
tive generalization is either a law of nature, or a result of 
laws of nature, capable, if those laws are known, of being 
predicted from them. And the problem of Inductive IJogic 
may be summed up in two questions: how to ascertain the 
laws of nature; and how, after having ascertained them, to 
fol1o,v them into their results. On the other hand, we Inust 
not suffer ourselves to imagine that this Inode of statement 
amounts to a real analysis, or t.o anything but a mere verbal 
transfonnation of the problem; for the expression, Laws of 
Nature, means nothing but the uniformities ,vhich exist 
alnong natural phenomena (or, in other words, the results 
of induction), when reduced to their siluplest expression. 
It is, however, something, to have advanced so far, as to see 
that the study of nature is the study of Jaws, not a law; of 
uniformities, in the plural nnrnber: that the different natural 
phenomena have their separate rules or lllodes of taking 
place, which, though much intern1Íxed and entangled with 
one another, may, to a certain extent, be studied apart: that 
(to restune our fornler metaphor) the regularity which exists 
in nature is a web composed of distinct threads, and only to 
be understood by tracing each of the threads separately; for 
which pnrpose it is often necessary to unravel some portion 
of the web, and exhibit the fibres apart. The rules of expe- 
rimental inquirr are the contrivances for unravelling the web. 
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9 2. In thus attelnpting to ascertain the general order of 
nature by ascertaining the particular order of the occurrence 
of each one of the phenolnena of nature, the IUost scientific 
proceeding' can be no ll10re than an ilnpro\"ed fonn of that 
which was priIniti\"cly pursued by the hUlnan understanding, 
while undirected by science. \Vhen Inankind first formed 
the idea of studying phenolnelHt according to a stricter and 
surer u1ethod than that which they had in the first instance 
spontaneou
ly adopted, they did not, conformably to the 
well Ineant Lut ilnpracticable precept of Descartes, set out 
from the supposition that nothing had been already ascer- 
tained. l\Iany of the uniformities existing alnoug phenomena 
are so constant, a.nd so open to observation, as to force them- 
selves upon in"oluntary recognition. SOlne facts are so 
perpetually and fanÜliarIy accon1panicd by certain others, 
that mankind learnt, as children learn, to expect the one 
where they found the other, long before they knew how to 
put their expectation into words br asserting, in a propo- 
sition, the existence of a connexion between those pheno- 
n1ena. No science ,vas needed to teach that food nourishes, 
that water drowns, or quenches thirst, that the sun gives 
light and heat, that bodies fan to the ground. The first 
scientific inquirers assumed these and the like as known 
truths, and set out froln thenl to discover others which were 
unknown: nor were they ''''rong in so doing, subject, how- 
eyer, as they afterwards began to see, to an ulterior revision 
of these spontaneous generalizations themselves, when 
the progress of knowledge pointed out limits to them, or 
showed their truth to be contingent on some other circum- 
stance not originally attended to. It win appear, I think, 
froln the subsequent part of our inquiry, that there is no 
logical fallacy in this mode of proceeding; but we may see 
already that any other mode is rigorously impracticable: 
since it is ilnpossible to fralne any scientific method of 
induction, or test of the correctness of inductions, unless on 
the hypothesis that some inductions deserving of reliance 
have been already Inade. 
Let us revert, for instance, to one of our former illustra- 
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tions, and consider why it is that, with exactly the same 
aInount of evidence, both negative and positive, we did not 
reject the assertion that there are black swans, while we should 
refuse credence to any testimony which asserted that there 
were men ,vearing their heads underneath their shoulders. 
'The first assertion ,vas more credible than the latter. But 
'why lTIOre credible? So long as neither phenomenon had 
been actually witnessed, what reason was there for finding 
tl)e one harder to be believed than the other? Apparently, 
because there is less constancy in the colours of animals, 
than in the general structure of their internal anatomy. But 
how do we know this? Doubtless, froln experience. It 
appears, then, that we need experience to inform us, in what 
degree, and in what cases, or sorts of cases, experience is 
to be relied on. Experience must be consulted in order 
to learn from it under what circulnstances arguments from 
it will be valid. We have no ulterior test to which we 
subject experience in general; but we make experience its 
own test. Experience testifies, that among the unifonnities 
\vhich it exhibits or seems to exhibit, SOine are more to be 
relied on than others; and uniformity, therefore, may be 
preslnned, from any given number of instances, with a 
greater degree of assurance, in proportion as the case be- 
longs to a class in which the uniformities have hitherto been 
found more uniform. 

rhis mode of correcting one generalization by Ineans of 
another, a narrower generalization by a wider, which com- 
Inon sense suggests and adopts in practice, is the real type 
of scientific Induction. All that art can do is hut to give 
accuracy and precision to this process, and adapt it to all 
varieties of cases, without any essential alteration in its 
principle. 
There are of course no Ineans of applying such a test 
as that above described, unless we already possess a general 
knowledge of the prevalent character of the uniformities 
existing throughout nature. The indispensable foundation, 
therefore, of a scientific formula of induction, Inust be a 
survey of the inductions to which mankind have been con- 
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ducted in unscientific practice; with the special purpo
e of 
ascertaining what kinds of uniforInities have been found 
perfectly invariable, pervading all nature, and what are those 
which have been found to vary with difference of time, place, 
or other changeable circUlllstances. 



 3. The necessity of such a survey is confirmed by the 
consideration, that tI1C strongf'r inductions are the touch- 
stone to which we always endeavour to bring tI1C weaker. 
If we find any means of deducing one of the less strong 
inductions fronl stronger ones, it acquires, at once, all the 
strength of those from which it is deduced; and even adds 
to that strength; since the independent experience on which 
the weaker induction previously rested, hecomes additional 
eyidence of the truth of the better established law in which 
it is now found to be included. 'Ve nlay have inferred, 
from historical eyidence, that the uncontrolled power of a 
l11onarch, of an aristocracy, or of tht' majority, will often be 
abused: but we are entitled to rely on this generalization 
with much greater assurance when it is shown to be a 
coronary froln still better established facts; the very low 
degree of elevation of character ever yet attained by the 
average of mankind, and the little efficacy, for the most part, 
of the modes of education hitherto practised, in nlaintaining 
the predominance of reason and conscience over the selfish 
propensities. It is at the saIne tiIlle obvious that even these 
more general facts derive an accession of evidence from the 
testilnony which history bears to the effects of despotisn1. 
The strong induction becomes still stronger when a ,yeaker 
one has been bound up with it. 
On the other hand, if an indu('tion conflicts with stronger 
inductions, or with conclusions capable of being correctly 
deduced froln them, then, unless on re-consideration it should 
appear that some of the stronger inductions have been 
expressed with greater universality than their evidence 
warrants, the weaker one must give way. The opinion 
so long prevalent that a comet, or any other unusual ap- 
pearance in the heavenly regions, was the precursor of 
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calamities to mankind, or to those at least who witnessed it; 
the belief in the veracity of the oracles of Delphi or Dodona; 
the reliance on astrology, or on the weather-prophecies in 
alnlanacs; were doubtless inductions supposed to be grounded 
on experience:. and faith in such delusions seems quite 
capable of holding out against a great multitude of failures, 
provided it be nourished by a reasonable nUlnber of casual 
coincidences between the prediction and the event. 'Vhat 
has really put an end to these insufficient inductions, is their 
inconsistency with the stronger inductions subsequently 
o btail1ed by scientific inquiry, respecting the causes on 
,,,hich terrestrial events really depend; and where those 
scientific truths have not yet penetrated, the san1e or sinlilar 
delusions still prevail. 


* Dr. Whewell (Of Induction, p. 16) will not allow these and similar erro- 
neous opinions to be called inductions; inasmuch as such supel'stitious fancies 
" were not collected from the facts by seeking a law of their occurrence, but 
were suggested by an imagination of the anger of superior powers, shown by 
such deviations from the ordinary course of nature." I conceive the question 
to be, not in what manner these notions were at first suggested, but by what 
evidence they have, from time to time, been supposed to be substantiated. If 
the believers in these erroneous opinions had been put on their defence, they 
would have referred to experience; to the comet which preceded the assassina- 
tion of Julius Cæsar, or to oracles and other prophecies known to have been 
fulfilled. It is by such appeals to facts that all analogous superstitions, even 
in our day, attempt to justify themselves; the supposed evidence of experience 
is what really gives them their hold on the mind. I quite admit that the in- 
fluence of such coincidences would not be what it is, if strength were not lent 
to it by an antecedent presumption; but this is not peculiar to such cases j pre- 
concei ved notions of probability form part of the explanation of many other 
cases of belief on insufficient evidence. The à priori prej udice does not prevent 
the erroneous opinion from being sincerely regardeQ. as a legitimate conclusion 
from experience; but is, on the contrary, the very thing which predisposes the 
mind to that interpretation of experience. 
Thus much in defence of the sort of examples objected to. But it would 
be easy to produce instances, equally adapted to the purpm
e, and in which no 
antecedent prejudice is at all concerned. "For many ages," says Archbishop 
\Vhately, "all farmers and gardeners were firmly convinced-and convinced 
of their knowing it by experience-that the crops would never turn out good 
unless the seed were sown during the increase of the moon." This was in- 
duction, but bad induction: just as a vicious syllogism is reasoning, but bad 
reasoning. 
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It may be affirmed flS a general principle, that all induc- 
tions, whether strong or weak, which can be connected by a 
ratiocination, arc confirnlatory of one another: while any 
which lead deductively to consequences that are incompatible, 
becoule lllutually each other's test, showing that one or ot
ler 
nlust be gi\en up, or at least, Iuore guardedly expressed. 
In the case of inducti
ns which confirm each other, the one 
which bec01nes a conclusion froln ratiocination rises to at 
least the level of certainty of the weakest of those from which 
it is deduced; while in general all are more or less increased 
in certainty. Thus the Torricellian experilnent, though a 
mere case of three more general laws, not only strengthened 
greatly tIle eddence on which those laws rested, but con- 
verted one of them (the weight of the atmosphere) from a 
doubtful generalization into one of the best-established doc- 
trines in the range of physical science. 
If, then, a survey of the unifonnities which have been 
ascertained to exist in nature, should point out some which, 
as far as any hUlnan purpose requires certainty, may be con- 
sidered as quite certain and quite uniyersal; then by means 
of these uniformities, we 1nay be able to raise multitudes of 
other inductions to the saIne point in the scale. For if we 
can show, with respect to any induction, that either it nlust 
be true, or one of these certain and uni\'ersal inductions must 
admit of an exception; the former generalization will attain 
the same certainty, and indefeasibleness within the bounds 
assigned to it, ,vhich are the attributes of the latter. It will 
be proved to be a law; and if not a result of other and 
simpler laws, it will be a law of nature. 
There are such certain and universal inductions; and 
it is because there are such, that a Logic of Induction is 
possible. 



CHAPTER V. 


OF THE LAW OF UNIVERSAL CAUSATION. 



 1. THE phenomena of nature exist in two distinct 
I.elations to one another; that of simultaneity, and that of 
succession. Every phenomenon is related, in an uniform 
n1anner, to some phenomena that coexist with it, and to 
some that have preceded or will follow it. 
Of tbe uniformities which exist among synchronous phe- 
nomena, the most important, on every account, are the laws 
of number; and next to them those of space, or in other 
words, of extension and figure. The laws of nUlnber are 
comn10n to synchronous and sllccessive phenon1ena. That 
two and two make four, is equally true whether the second 
two follow the :first two or acconlpany them. It is as true of 
days and years as of feet and inches. The laws of extension 
and figure, (in other words, the theorems of geolnetry, from 
its lo,vest to its highest branches,) are, on the contrary, laws 
of simultaneous phenomena only. The various parts of 
space, and of tbe objects which are said to :fill space, coexist; 
and the unvarying laws which are t.he subject of the science 
of geometry, are an expression of the mode of their coex- 
istence. 
This is a class of laws, or in other words, of uniforn1Íties, 
for the conlprehension and proof of which it is not necessary 
to suppose any lapse of time, any variety of facts or events 
succeeding one another. If all the objects in the universe 
were unchangeably fixed, and had remained in that condition 
from eternity, tbe propositions of geometry would still be 
true of those objects. All things which possess extension,. 
or in other words, which fill space, are subject to geometrical 
laws. Possessing extension, they possess figure; possess- 
ing figure, they must possess some figure in particular, and 
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ha,'e aU thp properties which geometry assigns to that figure. 
If one body be a sphere and another a cylinder, of equal 
height and dialneter, the one will be exactly two-thirds of 
the other, let the nature and quality of the InateriaLùe what 
it will. Again, each body, and each point of a body, must 
occupy saine place or position alnoBg other bodies; and the 
position .of two bodies relatively to each other, of whatever 
nature the bodies be, nlay be unerringly inferred frol11 the 
position of each of thelll relati,'ely to any third Lody. 
In the laws of number, then, and in those of space, "e 
recoguisc, in the BlOst unqualified llHtnner, the rigorous \\ 
universality of which we are in quest. 'fhose laws have 
been in all ages the type of certainty, the standard of com- 
parison for all inferior degrees of evidence. Their invaria- 
bility is so perfect, that we are unable even to conceive any 
exception to thelll; and philosophers have been led, although 
(as I ha\e endeavoured to show) erroneously, to consider 
their evidence as lying not in experience, hut in the original 
constitution of the intellect. If, therefore, from the laws 
of space and number, we were able to deduce uniformi- 
ties of any other description, this would be conclusive 
evidence to us that those other uniformities possessed the 
same degree of rigorous certainty. But this we cannot do. 
From laws of space and number alone, nothing can be 
deduced but laws of space and nUlllber. 
Of all truths relating to phenomena, the most valuable to 
us are those which relate to the order of their succession. On 
a knowledge of these is founded every reasonable anticipa- 
tion of future facts, and whatever power we possess of 
influencing those facts to our adyantage. Even the laws of 
geometry are chiefly of practical Ï1nportance to us as being 
a portion of the pren1Ïsses from which the order of the suc- 
cession of phenomena may be inferred. Inasmuch as the 
motion of bodies, the action of forces, and the propagation 
of influences of all sorts, take place in certain lines and over 
definite spaces, the properties of those lines and spaces are 
an important part of the laws to which those phenomena are 
thelnseh'es subject. Again, Inotions, forces or other inHu.. 
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ences, and tillies, are numerable quantities; and the proper- 
ties of nUlllber are applicable to them as to all other things. 
But though the laws of ntunber and space are important 
elements in the ascertainlllent of uniformities of succession, 
they can do nothing towards it when taken by thelllsel ves. 
They can only be made instrumental to that purpose when 
we conlbine with them additional premisses, ßxpressive of 
uniformities of succession already known. By taking, for 
instance, as pren.ïsses these propositions, that bodies acted 
upon by an instantaneous force move with unifonn velocity 
in straight lines; that bodies acted upon by a continuous 
force move with accelerated yclocity in straight lines; and 
that bodies acted upon by two forces in different directions 
move in the diagonal of a parallelograln, whose sides repre- 
sent the direction and quantity of those forces; we lnay by 
cornbining these truths with proposi tions relating to the pro- 
perties of straight lines and of parallelograllls, (as that a 
triangle is half of a parallelogram of the saIne base and alti- 
tude,) deduce another important uniforrnity of succession, 
viz. that a body moving round a centre of force describes 
areas proportional to the times. But unless there had been 
laws of succession in our prel1JÍsses, there could have been 
no truths of succession in our conclusions. A siu\ilar relnark 
might be extended to every other class of phenomena reaJ]y 
peculiar; and, had i
 been attended to, would have prevented 
many chimerical attempts at delnonstrations of the inde- 
monstrable, and explanations which do not explain. 
It is not, therefore, enough for lIS that the laws of space, 
wl1Ích are only laws of simultaneous phenomena, and the 
laws of number, which though true of successive phenolllena 
do not relate to their succession, possess the rigorous cer- 
tainty and universality of which we are in search. 'Ve must 
endeavour to find some la,v of sllccession which has tbose 
sanle attributes, and is therefore fit to he made the founda- 
tion of processes for discoyering, and of a teRt for verifying, 
all other uniformities of succession. This fundamental law 
lnust resemble the truths of geolnetry in their most remark- 
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able peculiarity, that of never being, in any instance ,vhateyer, 
defeated or suspended by any change of circumstances. 
Kow among all those unifonnitics in the succession of 
phenolnena, which common observation is sufficient to bring 
to light, there are very fe\y which have any, eyen apparent, 
pretension to this rigorous indefeasibilitr: and of those few, 
one only has been found capable of completely sustaining 
it. In that one, however, ,,'e recognise a law which is 
uni versal also in another sense; it is coextensive with the 
entire field of successiye phenomena, all instances whatever 
of succession being exalnplcs of it. This la\\" is the Law of 
Causation. The truth, that every fact which has a beginning 
has a cause, is coextensive with human experience. 
This generalization may appear to sonle minds not to 
amount to IUIlCh, since after all it asserts only this: "it is a 
law, that every event dcpenc}s on some law." \Ve Inust 
not, however, conclude that the generality of the principle is 
merely verbal; it will be found on inspection to be no vague 
or unmeaning assertion, but a Inost important and really 
fundalncntal truth. 



 2. The notion of Cause being the root of the whole 
theory of Induction, it is indispensable that this idea should, 
at the very outset of our inquiry, be, "ith the utrnost prac- 
ticable degree of precision, fixed and detennined. If, indeed, 
it were necessary for the purpose of inductive logic that the 
strife should be quelled, which has so long raged among the 
different schools of metaphysicians, respecting the origin 
and analysis of our idea of causation; the promulgation, or 
at least the general reception, of a true theory of induction, 
n1Ïght be considered desperate, for a long time to come. But 
the science of the Investigation of Truth by means of 
E\'irlence, is happily independent of many of the contro- 
versies which perplex the science of the ultimate constitution 
of the hUlnan mind, and is under no necessity of pushing the 
analysis of mental phenomena to that extreme limit which 
alone ought to satisfy a metaphysician. 
VOL. I. 22 
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I premise, then, that when in the course of this inquiry I 
speak of the cause of any phenomenon, I do not mean a 
cause which is not itself a phenomenon; I make no research 
into the ultimate, or ontological cause of anything. To adopt 
a distinction faluiliar in the writings of the Scotch metaphy- 
sicians, and especially of Reid, the causes with "rhich I con- 
cern myself are not efficient, but physical causes. They are 
causes in that sense alone, in which one physical fact is 
said to be the cause of another. Of the efficient causes of 
phenomena, or whether any such causes exist at aU, I am not 
called upon to give an opinion. The notion of causation is 
deemed, by the schools of ll1etaphysics lllost in vogue at the 
present moment, to imply a mysterious and most powerful 
tie, such as cannot, or at least does not, exist bet,veen any 
physical fact and that other physical fact on which it is 
invariably consequent, and which is popularly ternled its 
cause: and thence is deduced the supposed necessity of 
ascending higher, into the essences and inherent constitution 
of things, to find the true cause, the cause which is not only 
followed by, but actually produces, the effect. No such neces- 
sity exists for the purposes of the present inquiry, nor will 
any such doctrine be found in the following pages. But 
neither will there be found anything incompatible with it. \Ve 
are in no ,vay concerned in the question. The only notion 
of a cause, which the theory of induction requires, is such a 
notion as can be gained from experience. The Law of Causa- 
tion, the recognition of which is the main pillar of inductive 
science, is but the familiar truth, that invariability of suc- 
cession is found by observation to obtain between every fact 
in nature and some other fact which has preceded it; inde- 
pendently of all consideration respecting the ultilnate mode 
of production of phenomena, and of every other question 
regarding the nature of" Things in thelnselves." 
Between the phenomena, then, which exist at any 
instant, and the phenomena 'which exist at the succeeding 
instant, there is an invariable order of succession; and, 
as we said in speaking of the general unifonnity of the 
course of nature, this web is composed of separate fibres; 
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this collective order is made up of particular sequences, 
obtaining invariably among the separate parts. To certain 
facts, certain facts alwa,ys do, and, as we believe, will 
continue to, succeed. The invariable antecedent is termed 
the cause; the inyariable consequent, the efrect. And the 
universality of the law of causation consists in this, that 
every consequent is connected in this nHtnner with SOlne 
particular antecedent, or set of antecedents. Let the fact 
be what it ulay, if it has begun to exist, it was preceded by 
some fact or facts, with which it is invariably connected. 
For every event there exists SOlne combination of objects or 
events, some given concurrence of circumstances, positive 
and negative, the occurrence of which is always followed by 
that ph
noillenon. \Ve may not have fonnd out what this 
concurrence of circumstances may be; but we never doubt 
that there is such a one, and that it never occurs without 
having the phenonlenon in question as its effect or con- 
sequence. On the universality of this truth depends the 
possibility of reducing the inductive process to rules. The 
undoubted assurance we have that there is a law to be found 
if we only knew how to find it, will be seen presently to be 
the source from which the canons of the Inductive Logic 
derive their validity. 



 3. It is seldom, if ever, between a consequent and 
a single antecedent, that this invariable sequence subsists. 
It is usually between a consequent and the sum of several 
antecedents; the concurrence of all of them being requisite 
to produce, that is, to be certain of being followed by, the 
consequent. In such cases it is very common to single out 
one only of the antecedents nnder the denomination of 
Cause, calling the others merely Conditions. Thus, if a 
person eats of a particular dish, and dies in consequence, 
that is, would not have died if he had not eaten of it, people 
would be apt to say that eating of that dish was the cause of 
his death. There needs not, however, be any invariable 
connexion between eating of the dish and death; but there 
certainly is, among the circumstances 'which took place, 
22-2 
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some combination or other on which death is invariably 
consequent: as, for instance, the act of eating of the dish, 
combined with a particular bodily constitution, a particular 
state of present health, and perhaps even a certain state of 
the atmosphere; the ,vhole of which circufilstances perhaps 
constituted in this particular case the conditions of the pheno- 
menon, or in other words, the set of antecedents which 
detennined it, and but for which it would not have hap- 
pened. The real Cause, is the ,,,hole of these antecedents; 
and we have, philosophically speaking, no right to give the 
name of cause to one of them, exclusively of the others. 
'Vhat, in the case we have supposed, disguises the incorrect- 
ness of the expression, is this: that the various conditions, 
except the single one of eating the food, were not events 
(that is, instantaneous changes, or successions of inst
n- 
taneous changes) but states, possessing more or less of per- 
manency; and might therefore have preceded the effect by 
an indefinite length of duration, for want of the event which 
was requisite to complete the required concnrrence of con- 
ditions: ,,,hile as soon as that event, eating the food, occurs, 
no other cause is waited for, but the effect begins imme- 
diately to take place: and hence the appearance is presented 
of a more imnlediate and close connexion between the effect 
and that one antecedent, than between the effect and the 
remaining conditions. But though we nlay think proper 
to give the name of cause to that one condition, the fulfil- 
Inent of ,,,hich completes the tale, and brings about the effect 
without further delay; this condition l1as really no closer 
relation to the effect tl1an any of the other conditions has. 
The production of the consequent required that they should 
all exist inlmediately previous, though not that they should 
all begin to exist immediately previous. The statement of 
the cause is incomplete, unless in some shape or other we 
introduce all the conditions. A man takes mercury, goes 
out of doors, and catches cold. 'Ve say, perhaps, that the 
cause of his taking cold was exposure to the air. It is clear, 
however, that his having taken Inercury Inay have been a 
necessary condition of his catching cold; and though it 
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lnight consist with usage to say that the cause of his attack 
was exposure to the air, to be accurate we ought to say that 
the cause was exposnre to t1H' air while under the effect of 
l11ercnry. 
If we do not, when aiming at accuracy, enumerate aU the 
conditions, it is only because some of thenl will in l110st 
cases be understood without being expressed, or because for 
the purpose in view they may ,vithout detrilnent be over- 
looked. For exatnple, when w.e say, the cause of a man's 
death was that his foot slipped in climbing a ladder, we 
omit as a thing unnecessary to be stated the circnnlstance of 
his weight, though quite as indispensable a condition of the 
effect which took place. 'Vhen we say that the assent of 
the crown to a biU lnakes it law, we Inean that the assent, 
being never given until all the other conditions are fulfilled, 
lnakes up the suut of the conditions, though no one no,v 
regards it as the principal one. 'Vhen the decision of a 
legislati\Te asselnbly has been detennined by the casting vote 
of the chairman, \ve sometimes say that this one person was 
the cause of all the effects which resulted froln the enactnlent. 
Yet we do not really suppose that his single vote contributed 
nlore to the result than that of any other pel.son who voted 
in the affinnative; but, for the purpose we have in view, 
,,,hich is to insist on his share of the responsibility, the part 
which any other person had in the transaction is not 
Inaterial. 
In all these instances the fact which was dignified by the 
name of cause, was the one condition which canle last into 
existence. But it lnust not be supposed that in the employ- 
lnent of the tertn this or any other rule is always adhered to. 
Nothing can better shew the absence of any scientific ground 
for the distinction between the cause of a phenomenon and 
its conditions, than the capricious lnanner in which we select 
froln among the conditions that which we choose to deno- 
n1Ïnate the cause. IIowever numerous the conditions may 
be, there is hardly any of them which may not, according to 
the purpose of our immediate discourse, obtain that nominal 
pre-elninence. This will be seen by analysing the con- 
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ditions of some one familiar phenomenon. For example, a 
stone thrown into water falls to the bottom. 'Vhat are the 
conditions of this event? In the first place there must be a 
stone, and water, and the stone must be thrown into the 
,vater; but, these suppositions forming part of the enuncia- 
tion of the phenomenon itself, to include them also alnong 
the conditions would be a vicious tautology, and this class 
of conditions, therefore, have never received the name of 
cause from any but the schoohnen, by whom they were called 
the material cause, causa materialis. The next condition is, 
there must be an earth: and accordingly it is often said, that 
the fall of a stone is caused by the earth; or by a power or 
property of the earth, or a force exerted by the earth, all of 
.which are merely roundabout ways of saying that it is caused 
by the earth; or, lastly, the earth's attraction; which also is 
only a technical mode of saying that the earth causes the 
tnotion, with the additional particularity that the n}otion is 
tOlcards the earth, which is not a character of the cause, but 
of the effect. Let us now pass to another condition. It is 
not enough that the earth should exist; the body HUlst be 
within that distance from it, in ,vhich the earth's attraction 
preponderates over that of any other body. Accordingly we 
may say, and the expression would be confessedly correct, 
that the cause of the stone's falling is its being within the 
sphere of the earth's attraction. \Ve proceed to a fUI,ther 
condition. The stone is immersed in water: it is therefore 
a condition of its reaching the ground, that its specific gravity 
exceed that of the surrounding fluid, or in other ,yords that 
it surpass in weight an equal volume of water. Accordingly 
anyone would be acknowledged to speak correctly who 
said, that the cause of the stone's going to the bottom is 
its exceeding in specific gravity the fluid in which it is 
immersed. 
Thus we see that each and every condition of the pheno- 
menon may be taken in its turn, and, with equal propriety in 
common parlance, but ,vith equal impropriety in scientific 
discourse, may be spoken of as if it were the entire cause. 
And in practice that particular condition is usually styled the 
.. 
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cause,whose share in the matter is superficially the nlost con- 
sipcuous, or whose requisiteness to the production of the effect 
we happen to be insisting on at the lllument. So great is the 
force of this ]ast consideration, that it sOllletinlCS induces us 
tu give the name of cause e'gen to one of the negative condi- 
tions. 'Ve say, for exalnple, The arrllY was surprised ùecause 
the sentincl was off his post. nut t;ince the sentinel's 
absence was not what created the enenlY, or put the soldiers 
asleep, how did it cau
e thcln to be surprised? .All that is 
really meant is, that the event would not have happened if 
he had been at his duty. IIis being off his pust was no 
producing cause, but the luere absence of a preventing cause: 
it was sinlply equivalent to his non-existence. From nothing, 
froln a lnere negation, no consequcnces can proceed. All 
effects are connected, ùy the law of causation, with 
)Ülne set 
of poÛtive conditions; negative ones, it is true, ùeing ahnost 
always required in addition. In other ,,"ords, every fact or 
phenomenon which has a beginning, invariably arises when 
SOlne certain cOlnbination of positive facts exists, provided 
certain other positive facts do not exist. 
There is, no doubt, a tendency (which our first example, 
that of death from taking a particular food, sufficiently illus- 
trates) to associate the idea of causation with the proxilnate 
antecedent event, rather than with any of the antecedent 
states, or perrnanent facts, which may happen also to be con- 
ditions of the phenolllenon; the reason being that the event 
not only exists, but begins to exist, immediately previous; 
while the other conditions luay have precxisted for an inde- 
finite tilne. And this tendency shows itself very visibly in 
the different logical fictions which are resorted to, even by 
luen of science, to avoid the necessity of gi \"ing the name of 
cause to au}"thing which had existed for an indeterminate 
length of time before the effect. Thus, rather than say that 
the earth causes the fall of bodies, they ascribe it to a force 
exerted by the earth, or an attraction by the earth, abstractions 
wl1Ïch they can represent to thelnselves as exhausted by each 
effort, and therefore constituting at each successive instant a 
fresh fact, simultaneous with, or only immediately preceding, 
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the effect. Inasmuch as the coming of the circumstance 
which completes the asselublage of conditions, is a change 
or e\'ent, it thence happens that an event is always the ante- 
cedent in closest apparent proximity to the consequent: and 
this may account for the illusion which disposes us to look 
upon the proximate event as standing more peculiarly in the 
position of a cause than any of the antecedent states. But 
even this peculiarity, of being in closer proximity to the 
effect than any other of its conditions, is, as we have already 
seen, far from being necessary to the common notion of a 
cause; with which notion, on the contrary, anyone of the 
conditions, either positive or negative, is found, on occa- 
sion, conlpletely to accord." 


· The assertion, that any and every one of the conditions of a phenomenon 
may be and is, on some occasions and for some purposes, spoken of as the 
cause, has been disputed by an intelligent reviewer of this work, (Prospective 
Review for February 1850,) who maintains that" we always apply the word 
cause rather to that element in the antecedents which exercises force, and which 
would tend at all times to produce the same or a similar effect to that which, 
under certain conditions, it would actually produce." And he says, that" every 
one would feel" the expression, that the cause of a surprise was the sentinel's 
being off his post, to be incorrect; but that" the allurement or force which drew 
him off his post, might be so called, because in doing so it removed a resisting 
power which would have prevented the surprise." I cannot think that it would 
be wrong to say, that the event took place because the sentinel was absent, and 
yet right to say that it took place because he was bribed to be absent. Since 
the only direct effect of the bribe was his absence, the bribe could be called 
the remote cause of the surprise, only on the supposition that the absence was 
the proximate cause; nor does it seem to me that anyone, who had not a theory 
to support, would use the one expression and reject the other. 
The reviewer observes, that when a person dies of poison, his possession 
of bodily organs is a necessary condition, but that no one would ever speak of 
it as the cause. I admit the fact; but I believe the reason to be, that the occa- 
sion could never arise for so speaking of it; for when in the inaccuracy of com- 
mon discourse we are led to speak of some one condition of a phenomenon as 
its cause, the condition so spoken of is al ways one which it is at least possible 
that the hearer may require to be informed of. The possession of bodily organs 
is a known condition, and to give that as the answer, when asked the cause of 
a person's death, would not supply the information sought. Once conceive 
that a doubt could exist as to his having bodily organs, or that he were to he 
compared with some being who had them not, and cases may be imagined in 
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The cause, then, philosophically speaking, is the sum 
total of the conditions, positive and negative taken together; 
the whole of the contingencies of every description, which 
being realized, the consequent invariably follo\ys. The 
negative conditions, however, of any phenomenon, a special 
enumeration of which would generally be very prolix, tllay 
be all suu1Jued up under one head, IHunely, the absence of 
preventing or counteracting causes. The convenience of 
this Inode of expression is lnainly grounded on the fact, that 
the effects of any cause ill counteracting another cause tnay 
in nlost cases be, with strict scientific exactness, regarded as 
a lnere extension of its o,,'n proper and separate effects. If 
gravity retards the upward Dlotion of a projectile, and deflects 


which it might be said that his possession of them was the cause of his death. 
If Faust and )Iephistopheles together took poison, it might be said that Faust 
died because he was a human being, and had a body, while )Iephistopheles 
survived because be was a spirit. 
It is for the same reason, that no one (as the reviewer remarks) "calls tbe 
cause of a leap, the muscles or sine"\\ s of the body, though they are necessary 
conditions; nor the cause of a self-sacrifice, the knowledge which was neces- 
sary for it; nor the cause of writing a book, that a man has time for it, which 
is a necessary condition." These conditions (besides that they are antecedent 
states, and not proximate antecedent events, and are therefore never the condi- 
tions in closest apparent proximity to the effect) are all of them so obviously 
implied, that it is hardly possible there should exist that necessity for insisting 
on them, which alone gives occasion for speaking of a single condition as if it 
were the cause. 'Yherever this I?-ecessity exists in regard to some one condi- 
tion, and does not exist in regard to any other, I conceive that it is consistent 
with usage, when scientific accuracy is not aimed at, to apply the name cause 
to that one condition. If the only condition which can be supposed to be un- 
known is a negative condition, the negative condition may be spoken of as the 
cause. It might be said that a person died for want of medical ad vice: though 
this would not be likely to be said, unless the person was already understood to 
be ill; and in order to indicate tbat this negative circumstance was what made 
the illness fatal, and not the weakness of his constitution, or the original viru- 
lence of the disease. It might be said that a person was drowned because he 
could not swim; the positive condition, namely that he fell into the water, 
being already implied in the word drowned. And here let me remark, that 
his falling into the water is in this case the only positive condition: all the 
conditions not expressly or virtually included in this (as that he could not 
swim, that nobody helped him, and so forth) are negative. Yet, if it were 
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it into a parabolic trajectory, it produces, in so doing, the 
very same kind of effect, and even (as mathematicians know) 
the sallIe quantity of effect, as it does in its ordinary opera- 
tion of causing the fall of bodies when simply deprived of 
their support. If an alkaline solution mixed with an acid 
destroys its sourness, and prevents it from reddening vege- 
table blues, it is because the specific effect of the alkali is to 
cOlnbine with the acid, and form a compound with totally 
different qualities. This property, which causes of all de- 
scriptions possess, of preventing the effects of other causes 
by virtue (for the most part) of the same laws according to 


simply said that the cause of a man's death was faIling into the water, there 
would be quite as great a sense of impropriety in the expression, as there 
would be if it were said that the cause was his inability to swim; because, 
though the one condition is positive and the other negative, it would be felt 
that neither of them was sufficient, without the other, to produce death. 
'Vith regard to the assertion that nothing is termed the cause, except the 
element which exerts active force; I waive tbe question as to the meaning of 
active force, and accepting the phrase in its popular sense, I revert to a former 
example, and I ask, would it be more agreeable to custom to say that a man 
fell because his foot slipped in climbing a ladder, or that he fell because of his 
weight-for his weight, and not the motion of his foot, was the active force 
which determined his fall. If a person walking out in a frosty day, stumbled 
and fell, it might be said that he stumbled because the ground was slippery, 
or because he was not sufficiently careful; but few people, I suppose, would 
say that he stumbled because he walked. Yet the only active force concerned 
was that which he exerted in walking: the others were mere negative con- 
ditions; but they happened to be the only ones which there could be any 
necessity to state; for he walked, most likely, in exactly his usual manner, and 
the negative conditions made all the difference. Again, if a person were 
asked why the army of Xerxes defeated that of Leonidas, he would probably 
say, because they were a thousand times the number; but I do not think he 
would say, it was because they fought; although that was the element of 
active force. The reviewer adds, "there are some conditions absolutely 
passive, and yet absolutely necessary to physical phenomena, viz., the relations 
of space and time; and to these no one ever applies the word cause without 
being immediately arrested by those who hear him." Even from this state- 
ment I am compelled to dissent. Few persons would feel it incongruous to 
say (for example) that a secret became known because it was spoken of when 
A. B. was within hearing; which is a condition of space; or that the cause 
why one of two particular trees is taller than the other, is that it has been 
longer planted; which is a condition of time. 
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,vhich they produce their own,. enables us, b:r e
tablishing 
the general axionl that all causes are liable to be counter- 
acted in their effccts by one another, to dispense with the 
consideration of negative conditions entirely, and limit the 
notion of cause to the asscmblage of the positive conditions 
of the phenomenon: one negative condition invariably under- 
stood, and the same in all in
tances (nalnely, the absence of 
all counteracting causes) being sufficient, along with the sum 
of the positive conditions, to make up the whole set of cir- 
Clunstances on which the phenolnenon i
 dependent. 



 4. Alnong the positive conditions, as we have seen 
that there are some to which, in comlnon parlance, the term 
cause is more readily and frequently awarded, so there are 
others to which it is, in ordinar,r circumstances, refused. In 
nlost cases of causation a distinction is commonly drawn be- 
tween something which acts, and sorne other thing which is 
acted upon; between an agent and a patient. Both of these, 
it would be universally allowed, are conditions of the pheno- 
menon; but it would be thought absurd to call the latter the 
cause, that title being reserved for the fonner. The distinc- 
tion, however, vanishes on examination, or rather is found to 
be only verbal; arising from an incident of Inere expression, 
nalnely, that the object said to be acted upon, and which is 


.. There are a few exceptions; for there are some properties of objects which 
seem to be purely preventive; as the property of opaque bodies, by which they 
intercept the passage of light. This, as far as we are able to understand it, 
appears an instance not of one cause counteracting another by the same law 
whereby it produces its own effects, but of an agency which manifests itself in 
no other way than in defeating the effects of another agf'ncy. If we knew on 
wbat other relations to light, or on what peculiarities of structure, opacity 
depends, we might find that this is only an apparent, not a real, exception to 
the general proposition in the text. In any case it needs not affect the practical 
application. The formula which includes all the negative conditions of an 
effect in the single one of the absence of counteracting causes, is 110t violated by 
such cases as this; though, if all counteracting agencies were of this descrip- 
tion, there would be no purpose served by employing the formula, since we 
should still have to enumerate specially the negative conditions of each pheno- 
menon, instead of regarding them as implicitly contained in the positive laws 
of the various other agencies in nature. 
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considered as the scene in which the effect takes place, is 
commonly included in the phrase by which the effect is 
spoken of, so that if it were also reckoned as part of the 
cause, the seeming incongruity would arise of its being sup- 
posed to cause itself. In the instance which we have already 
had, of falling bodies, the question was thus put:- What is 
the cause which makes a stone fall? and if the answer had 
been "the stone itself," the expression would have been in 
apparent contradiction to the meaning of the word cause. 
The stone, therefore, is conceived as the patient, and the 
earth (or, according to the common and most unphilosophical 
practice, some occult quality of the earth) is represented as 
the agent, or cause. But that there is nothing fundalnental 
in the distinction nlay be seen from this, that it is quite pos- 
sible to conceive the stone as causing its own fall, provided 
the language elnployed be such as to save the mere verbal 
incongruity. "r e might say that the stone moves towards 
the earth by the properties of the matter composing it; and 
according to this nlode of presenting the phenomenon, the 
stone itself might without inlpropriety be called the agent; 
although, to save the established doctrine of the inactivity of 
Dlatter, men usually prefer here also to ascribe the effect to 
an occult quality, and say that the cause is not the stone 
itself, but the weight or gravitation of tbe stone. 
Those who have contended for a radical distinction be- 
tween agent and patient, have generally conceived the agent 
as that which causes some state of, or some change in the 
the state of, another object which is called the patient. But 
a little reflection will show that the licence 'we assume of 
speaking of phenolnena as states of the various objects which 
take part in them, (an artifice of which so nHlch use has been 
made by some philosophers, Brown in particular, for the ap- 
parent explanation of phenomena,) is simply a sort of logical 
fiction, useful sOlnetilnes as one alnong several modes of 
expression, but which should never be supposed to be the 
statement of a scientific truth. Even those attributes of 
an object which might seelll with greatest propriety to be 
called states of the object itself, its sensible qualities, its 
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colour, hardncss, shape, and the like, are, in reality, (as no 
one has pointed out 1110re clearly than Brown hinlsclf,) 
phenoJTIcna of causation, in which the substance is distinctly 
the agent, or producing canse, thp patient being our OWH 
organs, and those of other sentient beings. \Vhat we call 
states of objects, are always sequences into which those 
the objects enter, genera11J as antecedents or causes; and 
things are never Inore active than in the production of those 
phenoJnena in which they are said to be acted upon. Thus, 
in the e-xalnple of a stone faning to the earth, according to 
the theory of gravitation the stone is as luuch an agent as 
the earth, which not only attracts, but is itself attracted by, 
the stone. In the case of a sensation produced in our organs, 
the laws of our organization, and even those of our minds, are 
as directly operative in deternlining the effect produced, as the 
laws.of the outward object. Though we can prussic acid the 
agent of a person's death, the whole of the vital and organic 
properties of the patient are as actively instrumental as the 
poison, in the chain of effects which so rapidly tenninatcs his 
sentient existence. In the process of education, we may 
can the teacher the agent, and the scholar only the material 
acted upon; yet in truth all the facts which pre-existed in the 
scholar's mind exert either co-operating or counteracting 
agencies in relation to the teacher's efforts. It is not light 
alone which is the agent in vision, but light coupled with dIe 
active properties of the eye and brain, and with those of the 
visible object. The distinction between agent and patient is 
DleTely verbal: patients are always agents; in a great pro- 
portion, indeed, of all natural phenomena, they are so to 
such a degree as to react forcibly upon the causes which 
acted upon them: and even when this is not the case, they 
contribute, in the same manner as any of the other condi- 
ditions, to the production of the effect of which they are 
vulgarly treated as the mere theatre. All the positive condi- 
tions of a phenomenon are alike agents, alike active; and in 
any expression of the cause which professes to be a complete 
one, none of them can with reason be excluded, except such 
as have already been implied in the words used for describing 
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the effect; nor by including even these would there be In- 
curred any but a merely verbal inconsistency. 



 5. It no,v rell1ains to advert to a distinction 'which is 
of first-rate importance both for clearing up the notion of 
cause, and for obviating a very specious objection often made 
against the view \vhich we have taken of the subject. 
When we define the cause of anything (in the only sense 
in which the present inquiry has any concern with causes) 
to be "the antecedent which it invariably follows," we do not 
use this phrase as exactly synonymous with" the antecedent 
\vhich it invariably has followed in our past experience." 
Such a mode of conceiving causation would be liable to the 
objection very plausibly urged by Dr. Reid, namely, that 
according to this doctrine night must be the cause of day, 
and da.y the cause of night; since these phenomena have 
invariably succeeded one another from the beginning of the 
world. But it is necessary to our using the word cause, that 
we should believe not only that the antecedent always has 
been followed by the consequent, but that, as long as the 
present constitution of things endures, it always will be so. 
And this would not be true of day and night. We do not 
believe that night will be followed by day under all imagin- 
able circumstances, but only that it will be so provided the 
sun r. ses above the horizon. If the SUll ceased to rise, which, 
for aught we know, may be perfectly cOlnpatible with the 
general laws of lnatter, night would be, or might be, eternal. 
On the other hand, if the sun is above the horizon, his light 
not extinct, and no opaque body between us and hÍIn, we 
believe firmly that unless a cbange takes place in the pro- 
perties of matter, this c0111bination of antecedents will be 
followed by the consequent, day; that if the cOlnbination of 
antecedents could be indefinitely prolonged, it would be 
always day; and that if the same combination had always 
existed, it would always have been day, quite independently 
of night as a previous condition. Therefore is it that we do 
not call night the cause, nor even a condition, of day. The 
existence of the sun (or some such luminous body), and there 
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being no opaque medi\un in a straight line" between that 
body and the part of the earth where we are situated, are the 
sole conditions; antI the union of these, without the addition 
of auy superfluous circun1stance, constitutes the cause. This 
is what writers mean when they say that the notion of cause 
involves the idea of necessit}. If there be any 1neaniug 
which confessedly belongs to the tcnn necessity, it is unco'/l- 
ditionalness. That which is necessary, that which must be, 
means that which win be, whatever supposition we lIWY make 
in l.egarrl to all other things. 
rhe succession of day and 
night evidently is not necessary in this sense. It is condi- 
tional on the occurrence of othel. antecedents. That which 
",ill be followed by a given conseqnent when, and only when, 
son1e third circulllstance also exists, is not the cause, even 
though no case should haye eyer occurred in which the 
phenoulenon took place without it. 
Invariable sequence, therefore, is not synonynlous with 
causation, unless the sequence, besides being invariable, is 
unconditional. There are seqnences, as unifoIlIl in past 
experience as any others whatever, which yet we do not re- 
gard as cases of causation, but as conjunctions in some sort 
accidental. Such, to an accurate thinker, is that of day and 
night. The one might have existed for any length of tin1e, 
and the other not have followed the sooner for its existence; 
it follo,,'s only if certain other antecedents exist; and where 
those antecedents existed, it would follow in any case. No 
one, probably, ever called night the cause of day; Inankind 
must so soon have arrived at the very obvious generalization, 
that the state of general illumination which "'e call day would 
follow the presence of a sufficiently luminous body, whether 
darkness had preceded or not. 


* I use the words" straight line" for brevity and simplicity. In reality the 
line in question is not exactly straight, for, from the effect of refraction, we 
actually see the sun for a short interval during which the opaque mass of the 
earth is interposed in a direct line between the sun and our eyes; thus realizing, 
though but to a limited extent, the coveted desideratum of seeing round a 
corner. 
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'Ve may define, therefore, the cause of a phenomenon, to 
be the antecedent, or the concurrence of antecedents, on 
which it is invariably and unconditionally consequent. Or if 
we adopt the convenient modification of the meaning of the 
w'ord cause, which confines it to the asselnblage of positive 
conditions without the negative, then instead of "uncondi- 
tionally," we must say, " subject to no other than negative 
conditions." 
It is evident, that froln a 1imited number of unconditional 
sequences, there will result a much greater number of condi- 
tional ones. Certain causes being given, that is, certain antece- 
dents which are unconditionally fonowed by certain conse- 
quents; the mere coexistence of these causes ,vin give rise 
to an unlimited number of additional unifol.mities. If two 
causes exist together, the effects of both win exist together; 
and if n1any causes coexist, these causes (by what we shaH 
term hereafter the intermixture of their laws) win give rise 
to new effects, accompanying or succeeding one another in 
some particular order, which order win be invariable while 
the causes continue to coexist, but no longer. The motion 
of the earth in a given orbit round the sun, is a series of 
changes ,yhich fonow one another as antecedents and conse- 
quents, and win continue to do so while the sun's attraction, 
and the force with which the earth tênds to advance in a 
direct line through space, continue to coexist in the san1e 
quantities as at present. But vary either of these canses, 
and the unvarying succession of lllotions 'would cease to take 
place. The series' of the earth's motions, therefore, though 
a case of sequence invariable within the lin1Ïts of hUlllan 
experience, is not a case of causation. ] t is not uncondi- 
tionaL 
This distinction between the relations of succession which 
so far as ,ve know are unconditional, and those relations, 
whether of succession or of coexistence, which, like the 
earth's motions, or the succession of day and night, depend 
on the existence or on the coexistence of - other antecedent 
facts-corresponds to the great division which Dr. Whewen and 
other writers have made of the field of science, into the in- 
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yestigation of what they tenu the Laws of Phenonlcna, and 
the investigation of causes; a phraseology, as I conceive, not 
philosophically sustainable, inaslnuch as the ascertainnlent 
of causes, such causes us the hUl1Hln f
tcu1ties can ascertain, 
nalnc1y, causes which are thell1Seh'es phenolnena, is, there- 
fore, Dlerely the ascertainlnent of other and n10re uniyersal 
Laws of Phenomena. Yet the distinction, howeyer in cor- 
)'ectly expressed, is not only ).eal, but is one of the funda- 
lllenta] distinctions in science; indeed it is on this alone, 
as we shall hereafter find, that the possibility rests of framing 
a rigorous Canon of I lldl1ction. 



 6. Does a cause always stand with its effect in the 
relation of antecedent and consequent? Do we not often 
say of two silllu1taneous facts that they are cause and etfect- 
as when we say that fire is the cause of wannth, the sun and 
nloisture the cause of vegetation, and the like? Since a 
cause does 110t necessarily perish because its effect has been 
produced, the two things do very generaHy coexist; and 
there are some appearances, and SOUle COIDlllon expressions, 
seeming to iUlply not only that causes may, but that they 
must, be contpmporaneous with their effects. Cessante causâ 
cessat et e.fJectus, lIas been a dogma of the schools: the neces- 
sity for the continued existence of the cause in order to the 
continuance of the effect, seems to have been once a gene- 
rally received doctrine. Kepler's nUluerous attelnpts to 
account for the motions of the heavenly bodies on mechanical 
principles, were rendered abortive by his always supposing 
that the force which set those bodies in Inotion DlUSt continue 
to operate in order to keep up the motion which it at first 
produced. Yet there were at all tilnes many falniliar in- 
stances of the continuance of effects, long after their causes 
had ceased. A coup de soleil gi ves a person a brain fever: 
will the fever go off as soon as he is Inoved out of the sun- 
shine? .A sword is run through his body: must the sword 
l.elnain in his body in order that he lllay continue dead? A. 
ploughsl1are once made, remains a ploughshare, without any 
continuance of heating and halnlnering, and eYen after the man 
VOL. I. 23 
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who heated and halnlnered it has been gathered to his fathers. 
On the other hand, the pressure which forces up the mercury 
in an exhausted tube must be continued in order to sustain 
it in the tube. This (it may be replied) is because another 
force is acting without intermission, the force of gravity, 
which would restore it to its level, unless counterpoised by 
a force equally constant. But again; a tight bandage causes 
pain, wl1Ïch pain will sOlnetime8 go off as soon as the bandage 
is removed. l'he inumination which the SUIl diffuses over the 
earth ceases when the sun goes do,yn. 
There is, therefore, a distinction to be drawn. The 
conditions which are necessary for the first production of a 
phenomenon, are occasionally also necessary for its continu- 
ance; but more comn10nly its continuance requires no con- 
dition except negative ones. 1\108t things, once produced, 
continue as they are, until sOlnething changes or destroys 
them; but some require the permanent presence of the 
agencies which produced thenl at first. These nJay, if we 
please, be considered as instantaneous phenon1ena, requir- 
ing to be renewed at each instant by the cause by which they 
were at first generated. Accordingly, the il1un1Ìnation of any 
given point of space has always been looked upon as an in- 
stantaneous fact, which perishes and is perpetually renewed 
as long as the necessary conditions subsist. If we adopt this 
language we avoid the necessity of achnitting that the conti- 
nuance of the cause is ever required to maintain the effect. 
'Ve may say, it is not required to Inaintain, but to reproduce 
the effect, or else to counteract sOlne force tending to destroy 
it. And this may be a convenient phraseology. But it is 
only a phraseology. The fact remains, that in some cases 
(though these are a minority) the continuance of the condi- 
tions which produced an effect is necessal.y to the continuance 
of the effect. 
As to the ulterior question, whether it is strictly necessary 
that the cause, or assemblage of conditions, should precede, 
by ever so short an instant, the production of the effect, (a 
qnestion raised and argued with much ingenuity by a writer 
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fronl WhOll1 I have quoted,"*) I think the inquiry an unimport- 
ant one. There certainly are cases in which the effect fol1ows 
without any inten'al perceptible by our facuIties; and when 
there is an interval, we cannot tcn by how many intenne- 
diate links iInperceptible to us tlIat interval may really be fined 
up. But even granting that au effect nla}7 COl1Ul1enCe SillHll- 
taneously with its cause, the view I have takcn of causation 
is in no way practical1y affected. \Vhether the cause and its 
effect be necessarily successive or not, causation is still the 
law of the succession of phenolllena. Everything which 
begins to exist n111st have a cause; what does not begin to 
exist does not need a cause; what causation has to account 
for is the origin of phenonJena, and al1 the successions of 
phenoll1cna 111USt be resoh.able into causation. These aro 
the axio111s of our doctrine. If these be granted, we can 
afford, though I see no necessity for doing so, to drop the 
words antecedent and conscquCllt as applied to cause and 
effect. I have no objection to define a cause, the assemblage 
of phenomena, which occurring, some other phenomenon in- 
variably commenees, or has its origin. 'Vhether the effect 
coincides in point of time with, or immediately fol1ows, the 
hindmost of its conditions, is ilumateria1. ...\.t all events it 
does not precede it; and when we are in doubt, between 
two coexistent phelloinena, which is cause and which effect, 
we rightly deem the question solved if we can ascertain 
which of them preceded the other. 



 7. It continually happens that several different phe- 
nomena, ,,,hich are not in the slightest degree dependent or 
conditional on one another, are found all to depend, as the 
phrase is, on one and the same agent; in other words, one 
and the saIne phenomenon is seen to be followed by several 
sorts of effects quite heterogeneous, but which go on simul- 
taneously one "Tith another; provided, of course, that all 
other conditions requisite for each of them also exist. Thus, 


* The reviewer of Dr. 'Vhewell in the Quarterl!! Review. . 
28-2 
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the sun produces the celestial motions, it produces daylight, 
and it produces heat. The earth causes the faIl of heavy 
bodies, and it also, in its capacity of an immense magnet, 
causes the phenomena of the magnetic needle. A crystal of 
galena causes the sensations of llardness, of weight, of cu- 
bical fonn, of grey colour, and many others between which we 
can trace no interdependence. The purpose to which the 
phraseology of Properties and Powers is specially adapted, is 
the expression of this sort of cases. 'Vhen the saIne pbe- 
nOlnenon is fonowed (either subject or not to the presence of 
other conditions) by effects of different and dissÏlnilar orders, 
it is usual to say that each different sort of effect is produced 
by a different property of the cause. Thus we distinguish 
the attractive or gravitative property of the earth, and its 
magnetic property: the gravitative, luminiferous, and calorific 
properties of the sun: the colour, shape, weight, and hard- 
ness of a crysta1. These are mere phrases, wllich explain 
nothing, and add nothing to our knowledge of the subject; 
but, considered as abstract names denoting the connexion 
between the different effects produced and the object which 
produces theln, they are a very powerful instrument of 
abridgment, and of that acceleration of the process of 
thought which abridgment accomplishes. 
This class of considerations leads to a conception which 
,ye shall find to be of great importance, dlat of a Per- 
manent Cause, or original natural agent. There exist in 
nature a number of pernlanent causes, which have sub- 
sisted ever since the human race has been in existence, 
and for an indefinite and probably an enormous length of 
time previous. The sun, the earth, and planets, with their 
various constituents, air, water, and the other distinguishable 
substances, whether simple or compound, of which nature is 
made up, are such Pennanent Causes. These have existed, 
and the effects or consequences which they were fitted to 
produce have taKen place, (as often as the other conditions 
of the production Inet,) from tIle very beginning of our expe- 
rience. But we can give no account of the origin of the 
Permanent Causes themselves. 'Vhy these particular natural 
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agent5 existed originally and no others, or why they arc 
cUlnnlÎngled in such and such proportions, and distributed 
in such and such a 1nanner throughout space, is a question 
we cannot answer. 
Iore than thi
: we can discover nothing 
regular in the distribution itself; we can reduce it to no 
unifonnity, to no law. There arc 110 Ineans by which, froln 
the distributio:(l of these causes or agents in one part of 
space, ,ve could conjecture whether a siluilar distribution 
prevails in another. 1'he coexistence, therefore, of PrÏ1ueval 
Causes, ranks, to us, among merely casual concurrences: and 
all those sequences or coexistences among the effects of 
several such causes, which, though il1\ ariable while those 
causes coexist, would, if the coexistence tern1Ïnated, tern1Ï- 
nate along with it, we do not class as cases of causation, or 
laws of nature: we can only calculate on finding these 
sequences or coexistenres where we know by direct evi- 
dence, that the natural agents on the properties of which 
they u1tilnately depend, are distriLuted in the requisite 
Inanner. These Permanent Causes are not always objects; 
they are sometilnes events, that is to say, periodical cycles 
of events, that being the only mode in which events can pos- 
sess the property of permanence. Not only, for instance, is 
the earth itself a pennanent cause, or prin1Ïtive natural 
agent, but the earth's rotation is so too: it is a cause which 
l1as produced, froln the earliest period, (by the aid of other 
necessary conditions,) the succession of day and night, the 
ebb and flow of the sea, and Inany other effects, while, as \ve 
can assign no cause (except conjectural1y) for the rotation 
itself, it is entitled to be ranked as a primeval cause. It is, 
however, only the origin of the rotation whieh is mysterious 
to us: once begun, its continuance is accounted for by the 
first law of lllotion (that of the pennanence of rectilinear 
motion once itnpressed) cOlllbined with tþe gravitation of 
the parts of the earth towards one another. 
All phenomena without exception which begin to exist, 
that is, an except the prilneyal causes, are effects either 
imlnediate or relnote of those primitive facts, or of sonle 
combination of them. There is no Thing produced, no event 
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happening, in the known universe, ,vhich is 110t connected by 
an uniformity, or invariable sequence, with SOUle one or n)ore 
of the phenolnena 'which preceded it; insomuch that it win 
happen again as often as those phenomena occur again, and 
as no other phenomenon having the character of a counter- 
acting cause shall coexist. These antecedent phenomena, 
again, were connected in a sin1Ï] ar manner with some that 
preceded them; and so on, until we reach, as the ultimate 
step attainable by us, either the properties of some one 
primeval cause, or the conjunction of several. 1'he whole of 
the phenomena of nature were therefore the necessary, or in 
other ,vords, the unconditional, consequences of SOlne former 
col1ocation of the Pernlanent Causes. 
The state of the ,,"'hole universe at any instant, we believe 
to be the consequence of its state at the previous instant; 
insomuch that one who knew all the agents which exist at the 
present Inoment, their collocation in space, and their p1"O- 
pelties, in other words the laws of their agency, could 
predict the whole subsequent history of the universe, at 
least unless some new volition of a power capable of con- 
trol1ing the universe should supervene.* And if any parti- 
cular state of the entire universe could ever recur a second 
time, all subsequent states would return too, anù history 


))& To the universality which mankind are agreed in ascribing to the Law 
of Causation, there is one claim of exception, one disputed case, that of the 
Human 'ViII; the determinations of which, a large class of metaphysicians are 
not willing to regard as following the causes called motives, according to as 
strict laws as those which they suppose to exist in the world of mere matter. 
This controverted point will undergo a special examination when we come to 
treat particularly of the Logic of the Moral Sciences, (Book vi. ch. 2). In 
the meantime I may remark that these metaphysicians, who, it must be 
observed, ground the main part of their objection on the supposed repugnance 
of the doctrine in question to our consciousness, seem to me to mistake the 
fact which consciousness testifies against. 'Vhat is really in contradiction to 
consciousness, they would, I think, on strict self-examination, find to be, the 
application to human actions and volitions of the ideas involved in the common 
use of the term Necessity; which I agree with them in objecting to. But 
if they would consider that by saying that a person's actions necessarily 
follow from his character, all that is really meant (for no more is meant 
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would, like a circulating decimal of many figures, periodi- 
cally repeat itself:- 


Jam redit et virgo, redeunt Saturnia regna. . . . 
Alter erit turn Tiphys, et altera quæ vehat Argo 
Delectos heroas; erunt quoque altera bella, 
Atqu(' iterum ad Troiam magnus mittctur Achilles. 


And though things do not really re,'olve in this etcrnal round, 
the whole series of evcnts in the history of the univcrse, past 
and future, is not the less capable, in its own nature, of 
being constructed lÌ priori by anyone whom we can suppose 
acquainted with the original distribution of an natural agents, 
and with the whole of their properties, that is, the laws of 
succession existing between them and their effects: saving 
the Inore than hUlllan powers of combination and calculation 
,vhich ,,,"ould be required, eyen in one posscssing the ùata, 
for the actual perfonnance of the task. 



 8. Since everything which occurs is detennined by 
laws of causation and collocations of the original causes, 
it follows that the coexistences which are observable 
alllong effects cannot be themselves the subject of any 
similar set of Jaws, distinct froln laws of causation. U ni- 
formities there are, as well of coexistence as of succession, 
anlong effects; but these must in all cases be a mere 
result either of the identity or of the coexistence of their 
causes: if the causes did not coexist, neither could the 
effects. And these causes being also effects of prior causes, 
and these of others, until we reach the primeval causes, it 
fonows that (except in the case of effects which can be 
traced immediately or reulotely to one and the same cause) 
the coexistences of phenomena can in no case be universal, 


in any case whatever of causation) is that he invariably does act in con- 
formity to his character, and that anyone who thoroughly knew his character 
could certainly predict how he would act in any supposable case; they pro- 
bably would not find this doctrine either contrary to their experience or 
revolting to their feelings. And no more than this is contended for by any 
one but an Asiatic fatalist. 
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unless the coexistences of the.. prilneval causes to which 
the effects are ultimately traceable, can be reduced to an 
universal law: but 'we have seen that they cannot. There 
arc, accordingly, no original and independent, in other words 
no unconditional, uniformities of coexistence between effects 
of different causes; if they coexist, it is only because the 
causes have casually coexisted. TIle only independent and 
unconditional coexistences which are sufficiently invariable 
to have any claim to the character of laws, are between dif- 
ferent and Inutually independent effects of the same cause; 
in other words, between different properties of the sanle 
natural agent. This portion of the Laws of Nature will be 
treated of in the latter part of the present Book, under the 
nalne of the Specific Properties of ICinds. 



 9. It is proper in this place to ad vert to a doctrine at 
least as old as Dr. Reid, though propounded by hinl not as 
certain but as probable; which has been revived during the 
last few years in several quarters, and at present gives lnore 
signs of life than any other theory of causation at variance 
with that set forth in the preceding pages. 
According to the theory in question, l\iind, or, to speak 
more precisely, 'Vill, is the only cause of phenomena. The 
type of Causation, as well as the exclusive source froin which 
,ve derive the idea, is our own voluntal'y agency. IIere, and 
here only (it is said) we have direct evidence of causation. 
\Ve know that we can move our bodies. Respecting the 
phenomena of inanimate nature, we have no other direct 
:knowledge than that of antecedence and sequence. But in 
the case of our voluntary actions, it is affirmed that we are 
conscious of power, before we have experience of results. 
An act of volition, whether folIo\ved by an effect or not, is 
accompanied by a consciousness of effort, "of force exerted, 
of power in action, which is necessarily causal, or causative." 
This feeling of energy or force, inherent in an act of will, 
is knowledge à prio'ri; assurance, prior to experience, that 
,ve have the power of causing effects. Volition, therefore, 
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it is asserted, is sonlething Inore than an unconditional ante- 
cedent; it is a cause, in a different sense froIn that in which 
physical phenolnena are said to cause one another: it is an 
Efficient Cause. FroIH this the transition is 
asy to the 
further doctrine, that ,.,. olition is the sole Efficient Cause of 
all phenomena. "It is inconceivable that dead force could 
continue unsupported for n 11101llent beyond its creation. 
'Ve cannot even conceive of change or phenolnena without 
the energy of a mind." "The word action itself," says 
another writer of the same scllool, "has no real significance 
except when applied to the doings of an intel1igent agent. 
Let anyone conceive, if he can, of any power, energy, or 
force, inherent in a ltnnp of lnatter." Phenolnena IIHlY have 
the selublance of being produced hy physical causes, but 
they are in reality produced, say these "Titers, by the im- 
Inediate agency of Iuind. _\ll things which do not proceed 
froID a hllloan (or, I suppose, an aninlal) ",ill, proceed, they 
say, directly frollI di\'ine will. The earth is not moved by 
the combination of a centripetal and a projectile force; this 
is but a mode of speaking ",l1Ïch serves to facilitate our con- 
ceptions. It is llloved by the direct volition of an omnipo- 
tent being, in a path coinciding with that which we deduce 
from the hypothesis of these two forces. 
As I have so often observed, the general question of the 
existence of Efficient Causes does not fall within the limits 
of our subject: but a theory which represents them as capable 
of being subjects of hUll1an knowledge, and which passes 
off as efficient causes what are only physical or phenomenal 
causes, belongs as 11luch to Logic as to l\Ietaphysics, and is 
a fit subject for discussion here. 
To my apprehension, a volition is not an efficient, but 
shnply a physical, cause. Our will causes OUI' bodily actions 
in the same sense, and in no other, in which cold causes ice, 
or a spark causes an explosion of gunpowder. The volition, 
a state of our ll1ind, is the antecedent; the Inotion of OUf 
lilnbs in conformity to the volition, is the consequent. l'his 
sequence I conceive to be not a subject of direct conscious- 
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ness, in the sense intended by the theory. The antecedent, . 
indeed, and the consequent, are subjects of consciousness. 
But the connexion between then} is a subject of experience. 
I cannot adn1Ït that our consciousness of the volition contains 
in itself any à priori knowledge that the'llluscular n10tion will 
follow. If our nerves of n10tion were paralyzed, or our 
muscles stiff and inflexible, and had been so all our lives, I 
do not see the slightest ground for supposing that we should 
ever (unless by information from other people) have known 
anything of volition as a physical power, or been conscious 
of any tendency in feelings of our mind to produce motions 
of our body, or of other bodies. I will not undertake to say 
,,'hetller ,,'e should in that case have had the physical feeling 
,vhich I suppose is meant \vhen these writers speak of " con- 
sciousness of effort:" I see no reason why we should not; 
since that physical feeling is probably a state of nervous 
sensation beginning and ending in the brain, ,vithout in- 
volving the motory apparatus; but we certainly should not 
l1ave designated it by any term equivalent to effort, since 
effort implies consciously aillling at an end, which we should 
not only in that case have had no reason to do, but could not 
even have had the idea of doing. If conscious at all of this 
peculiar sensation, \"e should have been conscious of it, I 
conceive, only as a kind of uneasiness, accompanying our 
feelings of desire. 
Those against whon1 I am contending have never pro- 
duced, and do not pretend to produce, any positive evidence. 


* Unless we are to consider as such the following statement, by one of the 
writers quoted in the text: "In the case of mental exertion, the result to be 
accomplished is preconsidered or meditated, and is therefore known à priori, 
or before experiellce."-(Bowen's Lowell Lectures on the Application of 1J.:feta- 
physical and Ethical Science to the Evidence of Religion, Boston, 1849.) This 
is merely saying that when we will a thing we have an idea of it. But to have an 
idea of what we wish to happen, does not imply a prophetic knowledge that it will 
happen. Perhaps it will be said that the first time we exerted our will, when 
we had of course no experience of any of the powers residing in us, we never- 
theless must already have known that we possessed them, since we cannot will 
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that the po,yer of our will to Inoye our bodies would be 
known to us independently of experience. \Vhat they have 
to say on the subject is, that the production of physical 
events by a wi}], seelns to carry its own explanation with it, 
while the action of Inatter upon Blatter seenls to require 
sOlnetlling elsc to explain it; and is even, a,ccol'ding to thcIn, 
" inconceÏ\Tal>le" on any other supposition than that SOlne 
,,-ill intervenes between the apparent cause and its apparent 
effect. They thus rest their case- on an appeal to tbe inhe- 
rent laws of our conceptive faculty; n1Ïstaking, as I appre- 
hend, for the laws of that faculty its acquired habits, grounded 
on the spontaneous tendencies of its uncultured state. l.'he 
succession between the will to nlove a liulb and the actual 
motion, is one of tIle 1110St direct and instantaneous of all 
sequences ,,,hich come under onr observation, and is failliliar 
to cyery nloment's experience frolll our earliest infancy; more 
falniliar than any succession of events exterior to our bodies, 
and especially more so than any other case of the apparent 
origination (as distinguished frolll the mere communication) 
of motion. Now, it is the natural tendency of the nlind to 
be always attempting to facilitate its conception of unfamiliar 
facts by assimilating them to others which are farniliar. 
Accordingly, our voluntary acts, being the UIOSt familiar to 
us of all cases of causation, are, in the infancy and early 
Jouth of the hUlnan race, spontaneously taken as the type 
of causation in genera], and all phenomena are supposed to 
be directly produced by the will of some sentient being. 
This original Fetichism I shall not characterize in the words 


that which we do not believe to be in our power. But the impossibility is 
perhaps in the words only, and not in the facts; for we may desire what we do 
not know to be in our power; and finding by experience that our bodies move 
according to our desire, we may then, and only then, pass into the more com- 
plicated mental state which is termed will. 
After all, even if we had an instinctive knowledge that our actions would 
follow our wil1, this, as Brown remarks, would prove nothing as to the nature 
of Causation. Our knowing, previous to experience, that an antecedent will be 
followed by a certain consequent, would not prove the relation between them 
to be anything more than antecedence and consequence. 
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of Hume, or of any follower of Hume, but in those of a reli- 
gious lnetaphysician, Dr. Reid, in order more effectually to 
shew the unanimity which exists on the subject aIllong all 
cOlllpetent thinkers. 
"\Vhen we turn our attention to extel'na1 objects, and 
begin to exercise our rational faculties about theIn, we find, 
that there are some Illotions and changes in then! which we 
have power to produce, and that there are many which must 
have some other cause. Either the objects Illust have life 
and active power, as ,ve have, or they IllUSt be Illoved or 
changed by something that has life and active power, as 
external objects are moved by us. 
" Our first thoughts seenl to be, that the objects in which 
,ve perceive such motion have understanding and active power 
as we have. 'Savages,' says the Abbé Raynal, 'wherever 
they see motion which they cannot account for, there they 
suppose a soul.' All Illen may be considered as savages in 
this respect, until they are capable of instruction, and of 
using their faculties in a more perfect manner than savages 
do." 
" The Abbé Raynal's observation is sufficiently confinned, 
both from fact, and fron1 the structure of alllangllages. 
"Rude nations do really believe sun, Illoon, and stars, 
earth, sea, and air, fountains, and lakes, to have understand- 
ing and active power. To pay homage to them, and itnplore 
their favour, is a kind of idolatry natural to savages. 
" All languages carry in their structure the marks of their 
being formed when this belief prevailed. The distinction of 
verbs and participles into active and passive, which is found 
in all languages, IllUst have been originally intended to dis- 
tinguish what is really active from what is Inerely passive; 
and in allla.nguages, we find active verbs applied to those 
objects, in which, according to the Abbé Raynal's observation, 
savages suppose a soul. 
" Thus we say the sun rises and sets, and comes to the 
meridian, the moon changes, the sea ebbs and flows, the 
winds blow. Languages were forn1ed by men who believed 
these objects to have life and active power in themselves. 
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It was therefore proper Hud natural to express their IHotions 
and changes by active verbs. 
"There is no snrer way of tracing the sentÏ1nents of 
nations before they have records, than by the structnre of 
their language, which, notwithstanding the changes pro- 
duced in it by tilue, win always retain SOUle signatures of 
the thoughts of tho
e by "honl it was inventcd. "
hen" e 
find the same sentinlcnts indicated in the structure of all 
languages, those sentilnents Inust have been comlnon to the 
human species when languages were invcnted. 
"'Vheu a few, of superior intellectual abilities, find leisure 
for speculation, they begin to philosophize, and soon dis- 
cover, that many of those ol)jects which at first they believed 
to be intelligent and active are really lifeless and passive. 
This is a very inJportant discovery. It elevates the mind, 
emancipates froln many vulgar superstitions, and invites to 
further discoveries of the same kind. 
" As philosophy advances, life and activity in natural 
objects retires, and leaves then) dead and inactive. Instead 
of moving voluntarily \ve find thel11 to be moved necessarily; 
instead of acting, we find then1 to be acted upon; and Nature 
appears as one great n1achine, where one ,,-heel is turned by 
another, that by a third; and how far this necessary succes. 
sion n1ay reach, the philosopher does not ]{no\y.". 
There is then, a spontaneous tendency of the intellect to 
account to itself for aU cases of causation by assimilating 
them to the intentional acts of voluntary agents like itself. 
This is the instinctive philosophy of the human mind in its 
earliest stage, before it has become familiar with any other 
invariable sequences than those between its own volitions 
and its voluntary acts. As the notion of fixed laws of suc- 
cession an10ng external phenomena gradually establishes 
itself, the propensity to refer all phenomena to voluntary 
agency slowly gives way before it. The suggestions, how- 
ever, of daily life continuing to be 1110re powerful than those 
of scientific thought, the original instinctive philosophy 


* Reid's Essays on tlte Active Powers, Essay iv. ch. 3. 
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maintains its ground in the mind, underneath the growths 
obtained by cultivation, and keeps up a constant resistance 
to their throwing their roots deep into the soil. The theory 
against which I am contending derives its nourishment from 
that substratum. Its strength does not lie in argument, but 
in its affinity to an obstina.te tendency of the infancy of the 
human n1Ïnd. 
That this tendency, however
 is not the result of an in- 
herent mental law, is proved by superabundant evidence. 
The history of science, from its earliest dawn, shows that 
lnankind have not been unanimous in thinking either that 
the action of nlatter upon matter was not conceivable, or that 
the action of lllind upon matter was. To some thinkers, and 
some schools of thinkers, both in ancient and in modern tilnes, 
this last has appeared much more inconceivable than the 
former. Sequences entirely physical and nlaterial, as soon 
as they had beconle sufficiently familiar to the human mind, 
came to be thought perfectly natural, and were regarded not 
only as needing no explanation themselves, but as being 
capable of affording it to others, and even of serving as the 
ultinlate explanation of things in general. 
One of the most recent supporters of the Volitional 
theory has furnished an explanation, at once historically true 
and philosophically acute, of the failure of the Greek philo- 
sophers in physical inquiry, in which, as I conceive, he un- 
consciously depicts his own state of lnind. "Their stum- 
bling-block was one as to the nature of the evidence they had 
to expect for their conviction. . . . They had not seized the 
idea that they must not expect to understand the processes 
of outward causes, but only their results: and consequently, 
the whole physical philosophy of the Greeks was an attelnpt 
to identify mentally the effect with its cause, to feel after 
SOITIe not only necessary but natural connexion, where they 
meant by natural that which would per se carry some pre- 
sumption to their own mind. . . . They wanted to see some 
reason why the physical antecedent should produce this par.. 
ticular consequent, and their only attenlpts were in directions 
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where they could find such reasons."* In other words, they 
were not contcnt 111erely to know t11at oue p}1enolnenon was 
al ways fol1owed by another; they thought that they had not 
attained tl1e true ailn of science, unless they could perceive 
sOlnething in the nature of the onc p}lcnOn}Cnon, fronl which 
it might have been known or presumed previous to trial that 
it would be followed by the other: just what the writer, who 
has so clearly pointed out their error, thinks that he per- 
ceives in the nature of the phenolllcnon 'T olition. .And to 
cOlnplete the statenlent of the case, he should have added 
that these early speculators not only lnade this their ailn, 
but were quite satisficd wid} their success in it; 110t only 
sought for causes which should carry ill their mere statclnent 
e\.idence of their efficiency, but fully believed that they had 
found such cau
es. The reviewer can see plainl} that this 
was an error. because lie does not believe that there exist 
any relations between Inaterial phenolnCIUt "hich can account 
for their producing one another: but the very fact of the per- 
sistency of the Greeks in this error, shows that their mind::; 
were in a very different state: they were able to derive fronl 
the assilnilation of physical facts to other physical facts, the 
kind of mental satisfaction which we connect with the word 
explanation, and ,,-hich the revie,ver would have us think can 
only be found in referring phenolnena to a will. "Then 
Thales and IIippo held that moisture was the universal cause, 
and eternal element, of which all other things were but the 
infinitely yarious sensible lnanifestations; when 
-\naxilnencs 
predicated the sanIe thing of air, Pythagoras of numbers, and 
the like, they all thought that they had found a real expla- 
nation; and were content to rest in this explanation as 
u1tilnate. The ordinary sequences of the external universe 
appeared to then}, no less than to their critic, to be incon- 
ceivable without the supposition of SOlne universal agency to 
connect the antecedents with the consequents; but they did 
not think that 'T olition, exerted by lninds, was the only agency 
which fulfilled this requirement. l\Ioisture, or air, or llUill- 


* Prospective Review for February 1850. 
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bers, carried to their Ininds a precisely similar impression of 
lnaking that intelligible which was otherwise inconceiyable, 
and gave the saIne full satisfaction to the delnands of their 
,conceptive faculty. 
It was not the Greeks alone, who "wanted to see some 
reason why the physical antecedent should produce this par- 
ticular cOllseq uent," some connexion "which would per se 
carry SOlne presulnption to their own mind." Among DIodeI'n 
philosophers, Leibnitz laid it down as a self-evident prin- 
ciple that all physical causes without exception must con- 
tain in their own nature something which makes it intelli- 
gible that they should be able to produce the effects which 
they do produce. Far from adluitting Volition as the only 
kind of cause which carried internal evidence of its own 
power, and as the real bond of connexion between physical 
antecedents and their consequents, he denlanded some na- 
turallyand per se efficient physical antecedent as the bond 
of connexion between Volition itself and its effects. He dis- 
tinctly refused to adlnit the will of a God as a sufficient expla- 
nation of anything except miracles; and insisted upon find- 
ing something that would account better for the phenolnena 
of nature than a mere reference to divine volitiol1.'!\'< 
Again, and conversely, the action of mind upon matter 
(which, we are now told, not only needs no explanation itself, 
but is the explanation of all other effects), has appeared to 
some thinkers to be itself the grand inconceivability. It was 
to get over this very difficu1ty that the Cartesians inyented 
the system of Occasional Causes. They could not conceive 
that thoughts in a nlÍnd could produce movenlents in a body, 
or that bodily movements could produce thoughts. They 
could see no necessary connexion, no relation à priori, be- 
tween a Inotion and a thought. A nd as the Cartesians, nlore 
than any other school of philosophical speculation before or 
since, made their own minds the measure of all things, and 
refused, on priuciple, to believe that Nature had done what 
they were unable to see any reason why she Blust do, they 


'" Vide supra, p. 267, note. 
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affirmed it to be ilnpossible that a material and a l11enta1 fact 
could be causes Olle of another. They regarded them as 
mere Occasions on which the real agent, God, thought fit to 
exert his power as a Cause. 'Vheu a Inan wills to 1l10Ve his 
foot, it is not his win that ]11o\"es it, but God (they said) 
moves it on the occasion of his will. God, according to 
this systeln, is the only efficient cause, not fjuá mind, or quâ 
endowed with volition, but quá olllnipotent. Tl1is hypo- 
thesis was, as I said, originany suggested by the supposed 
inconceivability of any real ulutual action between 
Iind and 
i\Iatter: but it was afterwards extended to the action of 1\Iat- 
ter upon l\Iatter, for, on a nicer exalnination they found this 
inconceivable too, and therefore, according to their logic, 
itnpossible. The dell.
 ex maclti71á was uItilnately caned in to 
prodnce a spark on the occasion of a flint and steel cOIning 
together, or to break an egg on the occasion of its falling on 
the ground. 
An this, undoubtedly, shows that it is the disposition of 
Inankind in general, not to be satisfied with knowing that 
one fact is invariably antecedent and another consequent, but 
to look out for something which mflY seem to explain their 
b . h . 
 T"" 
" ,,,,, 
elng SO-SOll1et lng a\lëU OU T
 a.JTJO'll OUK en 7!f)T EJ')') a'T6
1I. 
But we also see that this demand may be cOlnpletely satisfied 
by an agency purely physical, provided it be much more 
familiar than that which it is invoked to explain. To Thales 
and Anaximenes, it appeared inconceivable that the antece- 
dents which we see in nature, should produce the consequents; 
but perfectly. natural that ",.ater, or air, should produce them. 
The writers w.hom I oppose declare this inconceivable, but 
can conceive that mind, or volition, is per se an efficient 
cause: while the Cartesians could not conceive eyen that, 
but peremptorily declared that no mode of production of any 
fact whatever was conceivable, except the direct agency of 
an omnipotent heing. Thus giving additional proof of what 
finds new confirnlation iu every stage of the history of 
science: that both what persons can, and 'What they cannot, 
conceive, is very much an affair of accident, and depends 
altogether on their experience, and their habits of thought; 
VOL. I. 24 
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that by cultivating the requisite associations of ideas, people 
may make themselves unable to conceive any given thing; and 
may make themselves able to conceiye most things, however 
inconceivable these may at first appear: and the same facts 
in each person;s mental history which determine what is or 
is not conceivable to him, detern1Îne also which among the 
various sequences in nature will appear to him so natural 
and plausible, as to need no other proof of their existence ; 
to be evident by their own light, independent equally of 
experience and of explanation. 
By what rule is anyone to decide between one theory 
of this description and another? The theorists do not direct 
us to any external evidence; they appeal, each to his own 
subjective feelings. One says, the succession C, B, appears 
to me lllore natural, conceivable, and credible per se than 
the succession A, B; you are therefore mistaken in thinking 
that B depends upon A; I am certain, though I can give no 
other evidence of it, that C comes in between A and B, and 
is the real and only cause of B. The other answers-the 
successions C, B, and A, B, appear to me equalJy natural 
and conceivable, or the latter more so than the former: A is 
quite capable of producing B without any other intervention. 
A third agrees with the first in being unable to conceive that 
A can produce B, but finds the sequence D, B, still more 
natural than C, B, or of nearer kin to the subject matter, and 
prefers his D theory to the C theory. It is plain that there 
is no universal law operating here, except the law that each 
person's conceptions are governed and limited by his indi- 
vidual experience and habits of thought. "\tVe are warranted 
in saying of all three, what each of thelll already believes of 
the other two, nanlely, that they exalt into an original la\v 
of the human intellect and of outward nature, one particular 
sequence of phenomena, which appears to then1 more natural 
and more conceivable than other sequences, only because 
it is more fan1Îliar. And from this judgment I anl unaùle 
to except the theory, that 'T olition is an Efficient Cause. 
I an) unwilling to leave the subject without adverting to 
the additional fallacy contained in the corollary from this 
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theory; in the inference that because 'T oJition is an efficient 
cause therefore it is the only cause, and the direct agent in 
producing eyen what is apparently produced by sOlnething 
else. Volitions arc not known to produce anything directly 
except nervous action, for the will influences eyen the tnus- 
cles only through the nerves. Though it were granted, then, 
that every phenomenon has an efficient, and not nIcrely a 
phenolncnal cause, and that volition, in the case of the pecu- 
liar phenonlcna which are known to be produced by it, is 
that efficient cause: are we therefore to say, with thcse 
writers, that since we know of no othcr efficient cause, and 
ought not to aSSUlne one without evidence, there is no other, 
and volition is the direct cause of an phcnonlcna ? 
\. lIlore 
outrageous btretch of inference could hardly bc nladc. Be- 
cause anlong the infinite variety of the phenolnena of nature 
there is one, namely, a particular DIode of action of certain 
nerves, which has for its cause, and as \ye are now :supposing 
for its efficient cause, a state of our lJlind; and bccausp this 
is the only efficient cause of which we are conscious, being 
the only one of which in the nature of the case we can 
be conscious, since it is the only one which exists within 
ourselves; does this justify us in concluding that all other 
phenonlena Inust have the same kind of efficient cause with 
that one elnillentJy special, narrow, and peculiarly human 
or animal, phenomenon? It is true there are cases in which, 
with acknowledged propriety, we generalize froln a single 
instance to a multitude of instances. But they nlust be 
instances which reselnble the one known instance, and not 
such as have no circumstance in common with it except 
that of being instances. I have, for exam}Jle, no direct 
evidence that any creature is aJive except myself: yet I 
attribute, with fun assurance, life and sensation to other 
hunlan beings and animals. But I do not conclude that an 
other things are alive merely because I am. I ascribe to 
certain other creatures a life like Iny own, because they 
manifest it by the same sort of indications by which mine 
is manifested. I find that their phenomena and mine con- 
fonn to the same laws, and it is for this reason that I believe 
24-2 
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both to arise from a similar cause. Accordingly I do not 
extend the conclusion beyond the grounds for it. Earth, 
fire, mountains, trees, are remarkable agencies, but their 
phenomena do not conform to the same laws as my actions 
do, and I therefore do not believe earth or fire, mountains or 
trees, to possess anirnal life. But the supporters of the 
Volition Theory ask us to infer that volition causes every- 
thing, for no reason except that it causes one particular 
thing; although that one phenomenon, far from being a type 
of all natural pheno111ena, is elninently peculiar; its laws 
bearing scarcely any reselnblance to those of any other phe- 
nomenon, whether of inorganic or of organic nature." 


'" In combating the theory, that Volition is the universal cause, I have 
purposely abstained from one of the strongest positive arguments against it- 
that volitions themselves obey causes, and even external causes, namely, the 
inducements, or motives, which determine the will to act; because an objector 
might say that to employ this argument would be begging the question against 
the freedom of the will. Though it is not begging the question to affirm a 
doctrine, referring elsewhere for the proof of it, I am unwilling without 
necessity to build any part of my reasoning on a proposition which I am aware 
that those opposed to me in the present discussion do not admit. 



CIIAPTER VI. 


OF THE COl\lPOSITIO
 OF CAUSES. 



 1. To cOlnplete the general notion of causation on 
which the rules of experilnental inquiry into the laws of 
nature must be founded, one distinction still Telnains to be 
pointed out: a distinction so radical, and of so much im- 
portance, as to require a cba pter to itself. 
The preceding discussions have rendered us familiar with 
the case in ,vhich scveral agents, or causes, concur as condi- 
tions to the production of an effect; a case, in truth, alnlost 
uniyersal, there being very few effects to the production of 
which no Inore than one agent contributes. Suppose, then, 
that two different agents, operating jointly, are followed, 
under a certain set of collateral conditions, by a given eflpct. 
If either of these agents, instcad of being joined with the 
other, had operated alone, under the same set of conditions 
in all other respects, some effect ,,,"ould probably have fol- 
lowed; which would have been different frQJIl the joint effect 
of the two, and Inore or less dissimilar to it. Now, if ,ve 
happen to know what would be the effects of each cause 
,,,hen acting separately froln the other, we are often able to 
arrive deductively, or à priori, at a correct prediction of what 
will arise frolD their conjunct agency. To enable us to do 
this, it is only necessary that the same law which expresses 
the effect of each cause acting by itself, shall also correctly 
express the part due to that cause, of the effect which foHows 
from the two together. This condition is realised in the 
extensi \ye and important class of phenomena comlnonly 
called mechanical, namely the phenolllena of the cOlllmuni- 
cation of motion (or of pressure, which is tendency to Illotion) 
from one body to another. In this ilnportant class of cases 
of causation, one cause never, properly speaking, defeats or 



374 


INDUCTION. 


frustrates another; both have their full effect. If a body is 
propelled in two directions by two forces, one tending to 
drive it to the north, and the other to the east, it is caused 
to move in a given time exactly as far i11 both directions as 
the two forces would separately have carried it; and is left 
precisely .where it would have arrived if it had been acted 
upon first by one of the two forces, and afterwards by the 
other. This law of nature is called, in dynamics, the prin- 
ciple of the Composition of Forces: and in ilnitation of that 
well-chosen expression, I shall give the name of the Con1- 
position of Causes to the principle which is exemplified in 
all cases in which the joint effect of several causes is identical 
with the sum of their separate effects. 
This principle, howe,-er, by no means prevails in an 
departments of the field of nature. The chelnical conlbina- 
tion of two substances produces, as is wen known, a third 
substance ,vith properties entirely different fronl those of 
either of the t,vo substances separately, or both of them 
taken together. Not a trace of tbe propel.ties of hydrogen 
or of oxygen is observable in those of their COlllpound, 
water. The taste of sugar of lead is not the SUll1 of the 
tastes of its component elements, acetic acid and lead or its 
oxide; nor is the colour of green vitriol a mixture of the 
colours of sulph.uric acid and copper. This explains why 
mechanics is a deductive or den10nstrative science, and 
chemistry not. In the one, we can compute the effects of 
all combinations of causes, whether real or hypothetical, 
from the laws ,,,hich we know to govern those causes when 
acting separately; because they continue to observe the 
same laws when in combination ,,,hich they observed when 
separate: whatever would have happened in consequence of 
each cause taken by itself, happens when they are together, 
and we have only to cast up the results. Not so in the 
phenoll1ena which are the peculiar subject of the science of 
chen1Ïstry. There, most of the uniformities to which the 
causes conformed when separate, cease altogether when they 
are conjoined; and ,ve are not, at least in the present state 
of our knowledge, able to foresee what result will follow 
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froln any new combination, until we have tried the specific 
experiment. 
If this be true of chemicttl cOlnbinations, it is still Inore 
true of those ftu' Inore cOlnplex conlbinations of elenlents 
,vhich constitute organised hodies; anù in which those extra- 
ordinary new unifornlÏties arise, which are called the laws 
of life. .t\ll organised bodies are composed of parts sin1Ïlar 
to those composing inorganic nature, and which have even 
thernselves existed in an inorganic state; but the phenolnena 
of life, which result from the juxtapositiou of those parts in 
a certain lnanner, bear no analogy to any of the effects which 
,vould be produced by the action of the cOlnponent sub- 
stances considered as mere physical agents. To whatever 
degree we nlight imagine our knowledge of the properties of 
the se'-eral ingredients of a living body to be extended and 
perfected, it is certain that no mere sUlllming up of the 
separate actions of those elements will ever alllOUllt to the 
action of the living body itself. 'rhe tongue, for instance, 
is, like all other parts of the animm frame, COl11posed of 
gelatine, fibrin, and other products of the chemistry of diges- 
tion, but from no knowledge of the properties of those sub- 
stances could we ever predict that it could taste, unless 
gelatine or fibrin could themselves taste; for no elernentary 
fact can be in tI1e conclusion, which was not first in the 
pTelnlsses, 
There are thus two different modes of the conjunct action 
of causes; froin which arise two modes of conflict, or mutual 
interference, between laws of nature, Suppose, at a given 
POil:t of tilne and space, two or more causes, which, if they 
acted separately, would produce effects contrary, or at least 
conflicting with each other; one of them tending to undo, 
",.holly or partially, what the other tends to do. Thus, the 
expansi ve force of the gases generated by the ignition of 
gunpowder tends to project a bullet towards the sky, while 
its grayity tends to Inake it fall to the ground. ...\. stream 
running into a reservoir at one end tends to fill it higher and 
higher, while a drain at the other extremity tends to empty 
it. Now, in such cases as these, even if the two causes which 
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are in joint action exactly annul one another, still the laws 
of both are fulfilled; the effect is the san1e as if the drain 
had been open for half an hour first,. and the stream had 
flowed in for as long afterwards. Each agent produced the 
same alnount of effect as if it had acted separately, though 
the contrary effect which was taking place during the same 
time obliterated it as fast as it was produced. IIere then, 
are two causes, producing bJ their joint operation an effect 
which at first seems quite dissÏ1nilar to those which they 
produce separately, but which on exarnination proves to 
be really the sum of those separate effects. It will be 
noticed that we here enlarge the idea of the sum of two 
effects, so as to include what is cOlnmonly called their dif- 
ference, but which is in reality the result of the addition of 
opposites; a conception to which lnankind are indebted 
for that admirable extension of the algebraical calculus, 
which has so vastly increased its powers as an instrulllent 
of discovery, by introducing into its reasonings (with the 
sign of subtraction prefixed, and under the nall1e of Negative 
Quantities) every description ,,,hatever of positive phenomena, 
provided they are of such a quality in reference to those pre- 
viously introduced, that to add the one is equivalent to sub- 
tracting an equal quantity of the other. 
There is, then, one 1110de of the lllutual interference of 
Jaws of nature, in which, even when the concurrent causes 
annihilate each other's effects, each exerts its full efficacy 
according to its own law, its law as a separate agent. But 
in the other description of cases, the agencies which are 
brought together cease entirely, and a totally different set of 
phenomena arise: as in the experÏ1nent of two liquids 
,vhich, when mixed in certain proportions, instantly become 
a solid mass, instead of merely a larger amount of liquid. 



 2. This difference between the case in which the 


'" I omit, for simplicity, to take into account the effect, in this latter case, of 
the diminution of pressure, in diminishing the flow of water through the 
drain; which evidently in no way affects the truth or applicability of the 
principle. 
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JOInt effect of causes is the sum of their separate effects, 
and the case in which it is heterogeneous to them; between 
laws which work together without alteration, and laws which, 
,,'hen called upon to work together, cease and giye plaee to 
others; is one of the fundalnental distinctions in nature. 
The former case, that of the ConlPosition of Causes, is the 
general one; the other is al ways special and exceptional. 
There are no objects which do not, as to sOlne of their pheno- 
mena, obey the principl
 of the COlnpof,ition of Causes; 
none that have not some laws which are rigidly fulfilled in 
every combination into which the objects enter. The weigh t 
of a body, for instance, is a property which it retains in all 
the cOlnbinations in which it is placed. The weight of a 
chemical compound, or of an organized body, is equal to 
the sum of the ,,-eights of the elernents which COlllpose it. 
"The weight either of the elelllents or of the cOlllpound will 
vary, if they be carried farther froln their centre of attraction, 
or brought nearer to it; but whatever affects the one affects 
the other. They always relnain precisely equal. So again, 
the component parts of a vegetable or anilnal suùstance do 
not lose their nlechanical and chenlÏcal properties as separate 
agents, when, by a peculiar Inode of juxta-position, they, as 
an aggregate whole, acquire physiological or ,-ital properties 
in addition. Those bodies continue, as before, to obey 
mechanical and chelnical laws, in so far as the operation of 
those laws is not counteracted by the new laws which govern 
them as organised beings. \Vhen, in short, a concurrence 
of causes takes place which calls into action new laws 
ùearing no analogy to any that we can trace in the separate 
operation of the causes, the new laws, while they supersede 
one portion of the previous laws, may co-exist with another 
portion, and may even compound the effect of those previous 
laws with their own. 
Again, laws which were themselves generated in the 
second mode, may generate others in the first. Though 
there be laws which, like those of chemistry and physiology, 
owe their existence to a breach of the principle of Composi- 
tion of Causes, it does not follow that these peculiar, or as 
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they might be tenned, heteropathic laws, are not capable of 
cornposition with one another. The causes which by one 
combination have had their laws altered, may carry their 
new laws with them unaltered into their ulterior combinations. 
And hence there is no reason to despair of ultinlately raising 
chemistry and physiology to the condition of deductive 
sciences; for though it is impossible to deduce all chemical 
and physiological truths from the laws or properties of 
simple substances or elementary agents, they may possibly 
be deducible froln laws which commence when these elemen- 
tary agents are brought together into SOlne moderate number 
of not very cOlnplex combinations. The Laws of Life will 
never be deducible from the mere la,vs of the ingredients, 
but the prodigiously complex Facts of Life may all be dedu- 
cible froln comparatively silnple laws of life; which laws, 
(depending indeed on combinations, but on cOlnparatively 
simple combinations, of antecedents) may, in more complex 
circumstances, be strictly compounded with one another, 
and with the physical and chemical laws of the ingredients. 
The details of the vital phenomena even now afford innu- 
merable exemplifications of the COlnposition of Causes; and 
in proportion as these phenomena are lnore accurately 
studied, there appears more reason to believe that the same 
laws which operate in the sÏ1npler combinations of circum- 
stances do, in fact, continue to be observed in the more 
cOlnplex. This will be found equally true in the pheno- 
luena of rnind; and even in social and political phenomena, 
the result of the laws of lnind. It is in the case of chemical 
pl1enomena that the least progress has yet been made in 
bringing the special laws under general ones from which 
they may be deduced; but there are even in chemistry many 
circurnstances to encourage tIle hope that such general laws 
,vill hereafter be discovered. The different actions of a 
chemical compound will never, undoubtedly, be found to be 
the sums of the actions of its separate elelnents; but there 
nlay exist, between the properties of the compound and 
those of its elen1ents, SOlne constant relation, which, if dis- 
coverable by a sufficient induction, would enable us to foresee 
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the sort of compound which will result froln a new combina- 
tion before wc have actually tried it, and to judge of what 
sort of elements sOlne ncw substance is compoundcd before 
,,"c have analyscd it. The law of definite propol.tions, 
first discovered in its full gcncrality by Dalton, is a COln- 
plcte solution of this problcm in one, though but a 
secondary aspect, that of quantity: and in respect to 
quality, we havc already SOlne partial generalizations suffi- 
cient to indicate the possibility of ultimately procecding 
farther. 'Ye can predicate sonle common properties of tbe 
kind of cOlnpounds which result froln the combination, in 
each of the slnan l1ulnber of possible proportions, of any 
acid ,yhatever ,vith any base. 'Ve have also the curious 
law, discovered by Berthollet, that two soluble salts lllU- 
tually decompose one another whenever the new cOlnbina- 
tions which result produce an insoluble compound, or one 
less soluble than the two fOrIllcr. Anothcr unifonnity is 
that called the law of isomorphism; the identity of thc 
crystalline fonns of substances which possess in common 
certain peculiarities of chenlÍcal conlPosition. Thus it 
appears that even heteropatiÜc laws, such laws of COln- 
bined agency as are not cOlnpounded of the laws of the 
separate agencies, are yet, at least in SOlTIe cases, derived 
frolTI theln according to a fixed principle. There may, 
therefore, be laws of the generation of laws from others 
dissimilar to them; and in chelnistry, these undiscovered 
laws of the dependence of the properties of the cOlnpound 
on the properties of its elements, may, together with the 
laws of the elenlents thernselves, furnish the premisses by 
which the science is perhaps destined one day to be rendered 
deductive. 
It would seem, therefore, that there is no class of pheno- 
nlena in which the COluposition of Causes does not obtain: 
that as a general rule, causes in combination produce exact! y 
the saIne effects as when acting singly: but that this rule, 
though general, is not universal: that in some instances, 
at some particular points in the transition frolll separate 
to united action, the laws change, and an entirely new 
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set of effects are either added to, or take the place of, 
those which arise from the separate agency of the same 
causes: the laws of these new effects being again susceptible 
of composition, to an indefinite extent, like the laws which 
they superseded. 



 3. That effects are proportional to their causes is laid 
down by sorne writers as an axioD1 in the theory of causa- 
tion; and great use is sometimes made of this principle in 
reasonings respecting the laws of nature, though it is 
incumbered with many difficulties and apparent exceptions, 
which much ingenuity has been expended in sllowing not 
to be real ones. This proposition, in so far as it is true, 
enters as a particular case into the general principle of the 
Composition of Causes: the causes compounded being, in 
this instance, hOlDogeneous; in which case, if in any, their 
joint effect might be expected to be identical with the sum 
of their separate effects. If a force equal to one hundred 
,,'eight will raise a certain body along an inclined plane, 
a force equal to two hundred weight will raise two bodi.es 
exactly silnilar, and thus the effect is proportional to the 
cause. But does not a force equal to two hundred weight, 
actually contain in itself two forces each equal to one 
hundred weight, which, if emplo,yed apart, would separately 
raise the two bodies in question? The fact, therefore, 
that when exerted jointly they raise both bodies at once, 
results from the Cornposition of Causes, and is a mere 
instance of the general fact that mechanical forces are sub- 
ject to the law of Composition. And so in every other case 
,vhich can be supposed. For the doctrine of the proportion- 
ality of effects to their causes cannot of conrse be applicable 
to cases in .which the augmentation of the cause alters the 
kind of effect; tha.t is, in which the surplns quantity super- 
added to the cause does not become compounded with it, 
but the two together generate an altogether new pheno- 
nlenon. Suppose that the application of a certain quantity 
of heat to a body Inerely increases its bulk, that a double 
quantity 1uelts it, and a triple quantity decomposes it: these 
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three effects being heterogeneous, no ratio, whether con.e- 
sponding or not to that of the quantities of heat applied, can 
be established between them. Thus the supposed axiolll of 
the proportionality of effects to their causes fails at the pre- 
cise point where the principle of the Composition of Causes 
also fails; viz. where the concurrence of causes is such as 
to detennine a change in the properties of the body gene- 
raUy, and render it subject to new la,ys, l110re or less 
dissimilar to those to which it conformed in its previous 
state. The recognition, therefore, of any such law of 
proportiona1ity, is superseded by the more comprehensive 
principle, in which as lIluch of it as is true is implicitly 
asserted. 
The general remarks on causation, which seel11ed neces- 
sary as an introduction to the theory of the inductive pro- 
cess, nlay here tenninate. That process is essentially an 
inquiry into cases of causation. All the unifonnities which 
exist in the succession of phenol11ena, and most of the 
uniformities in their coexistence, are either, as we have seen, 
thelnselves laws of causation, or conseqnences resulting 
from, and corollaries capable of being deduced fronl, such 
laws. If "
e could determine what causes are correctly 
assigned to what effects, and what effects to what causes, we 
should be virtually acquainted with the whole course of 
nature. All those uniforInities which are mere results of 
causation, might then be eXplained and accounted for; and 
every individual fact or event l11ight be predicted, provided 
we had the requisite data, that is, the requisite knowledge 
of the circumstances which, in the particular instance, pre- 
ceded it. 
To ascertain, therefore, what are the laws of causation 
which exist in nature; to determine the effects of every 
cause, and the causes of all effects,-is the main business of 
Induction; and to point out how this is done is the chief 
object of Inductive Logic. 



CHAPTER VII. 


OF OBSERVATION AND EXPERIMENT. 



 1. IT results from the preceding exposition, that the 
process of ascertaining what consequents, in nature, are inva- 
l'iably connected with what antecedents, or in other ,,'ords 
what phenomena are related to each other as causes and 
effects, is in some sort a process of analysis. That every 
fact which begins to exist has a cause, and that this cause 
must be found somewhere an10ng the facts which imme- 
diately preceded the occurrence, may be taken for certain. 
The whole of the present facts are the infallible result of an 
past facts, and more immediately of all the facts which 
existed at the moment previous. Here, then, is a great 
sequence, which \ve know to be uniform. If the whole prior 
state of the entire universe could again recur, it ,vould again 
be followed by the present state. The question is, how to 
resolve this complex uniformity into the silnpler uniformities 
which compose it, and assign to each portion of the vast 
antecedent the portion of the consequent which is attendant 
on it. 
This operation, which \ve have called analytical, inas- 
much as it is the resolution of a cOl11plex whole into the 
conlponent elements, is more than a merely mental analysis. 
No mere contelnplation of the pheno1l1ena, and partition of 
them by the intellect alone, will of itself accolllplish the end 
'we have no,v in view. Nevertheless, such a Inental partition 
is an indispensable first step. The order of nature, as per- 
ceived at a first glance, presents at every instant a chaos 
followed by another chaos. 'Ve lllust decolnpose each chaos 
into single facts. 'Ve Inllst learn to see in the chaotic ante- 
cedent a l11ultitude of distinct antecedents, in the chaotic 
consequent a multitude of distinct conse'luents. This, sup- 
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posing it done, will not of itself tell us on which of the 
antecedents each consequent is invariably attendant. To 
detennine that point, we must endeavour to effect a separa- 
tion of the facts froln one another, not in our nlinds only, 
but in nature. The mental analysis, however, must take 
place first. And everyone knows that in the Inodc of per- 
fonning it, one intellect differs iuunense]y from another. 
It is the essence of the act of observing; for the observer is 
not he who merely sees the thing which is before his eyes, 
but he who sees what parts that thing is cOlnposed of. To 
do this well is a rare talent. One person, froln inattention, 
or attending only in the wrong place, overlooks half of what 
he sees; another sets down much more than he sees, con- 
founding it with what he imagines, or with "hat he infers; 
another takes note of the kind of all the circumstances, but 
being inexpert in estilnating their degree, leaves the quantity 
of each vague and uncertain; another sees indeed the whole, 
but makes such an awkward division of it into parts, 
throwing things into one mass which require to be separated, 
and separating others which lnight Inore conveniently be 
considered as one, that the result is much the same, some- 
times even ,,"orse, than if 110 analysis had been attempted at 
all. It would be possible to point out what qualities of 
mind, and modes of mental culture, fit a person for being a 
good observer; that, however, is a question not of Logic, 
but of the theory of Education, in the most enlarged sense 
of the terrn. There is not properly an Art of Observing. 
There may be rules for oLserying. But these, like rules for 
inventing, are properly instructions for the preparation of 
one's own mind; for putting it into the state in which it will 
be most fitted to observe, or most likely to invent. They 
are, therefore, essentially rules of self-education, which is a 
different thing from Logic. They do not teach how to do 
the thing, but how to make ourselves capable of doing it. 
They are an art of strengthening the limbs, not an art of 
using them. 
The extent and minuteness of observation which may be 
requisite, and the degree of decolllPosition to which it may be 
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necessary to carry the mental analysis, depend on the par- 
ticular purpose in view. To ascertain the state of the whole 
universe at any particular mOlnent is impossible, but 'would 
also be useless. In making chemical experilnents, we do 
not think it necessary to note the position of the planets; 
because experience has shown, as a very superficial expe- 
rience is sufficient to show, that in such cases that circum- 
stance is not Inaterial to the result: and, accordingly, in the 
ages when men believed in the occult influences of the hea- 
venly bodies, it might have been unphilosophical to omit 
ascertaining the precise condition of those bodies at the 
moment of the experiment. As to the degree of minuteness 
of the mental subdivision; if we were obliged to break 
down what we observe into its very simplest elements, that 
is, literally into single facts, it would be difficult to say 
\vhere we should find theln: we can hardly ever affirm that 
our divisions of any kind have reached the ultimate unit. 
But this, too, is fortunately unnecessary. The only object 
of the In ental separation is to suggest the requisite physical 
separation, so that we may either accomplish it ourselves, or 
seek for it in nature; and we have done enough when \ve 
have carried the subdivision as far as the point at which 
we are able to see what observations or experiments ,ve 
require. It is only essential, at whatever point our Inental 
decolnposition of facts may for the present have stopped, 
that we should hold ourselves ready and able to carry it 
farther as occasion requires, and should not allow the free- 
dom of our discriminating faculty to be imprisoned by the 
swathes and bands of ordinary classification; as was the 
case with all early speculative inquirers, not excepting the 
Greeks, to whom it hardly ever occurred that what was called 
by one abstract name might, in reality, be several pheno- 
mena, or that there was a possibility of decoluposing the 
facts of the universe into any elements but those which ordi- 
nary language already recognised. 



 2. The different antecedents and consequents being, 
then, supposed to be, so far as the case requires, ascertained 
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and discrilnillated from one another; ,ye are to inquire which 
is connected with which. In eyery instance which cOlnes 
under our observation, there arc Il1any antecedents and llJany 
consequents. If those antecedents could not be severed 
from one another except in thought, or if those consequents 
never ,,-ere found apart, it would be ilupossible for us to dis- 
tinguish (à posteriori at least) the real laws, or to assign to 
any cause its effect, or to any effect its cause. To do so, "e 
n1ust be able to Ineet with SOUle of the antecedents apart 
from the rest, and observe what follows from thClll; or some 
of the consequents, and observe by what they àre preceded. 
"r e must, in short, follow the TIaconian rule of varying the 
circumstances. This is, indeed, only the first rule of physical 
inquiry, and not, as some ha\Te thought, the sole rule; but it 
is thf\ foundation of all the rest. 
For the purpose of varJing the circumstances, we may 
have recourse (according to a distinction commonly Jnadc) 
either to observation or to experiinent; we Jnay either find 
an instance in nature, suited to our purposes, or, by an arti- 
ficial arrangement of circumstances, make one. The value of 
the instance depends on what it is in it
elf, not on the niode 
in which it is obtained: its eInploynlent for the purposes of 
induction depends on the saIne principles in the one case 
and in the other; as the uses of money are the same "Thether 
it is inherited or acquired. There is, in short, no difference 
in kind, no real logical distinction, between the two pro- 
cesses of investigation. l'here are, however, practical dis- 
tinctions to which it is of considerable importance to advert. 



 3. The first and Dlost obvious distinction between Ob- 
servation and Experiment is, that the latter is an immense 
extension of the former. It DOt only enables us to produce 
. a D1uch greater number of variations in the circlunstances 
than nature spontaneously offers, but also, in thousands of 
cases, to produce the precise sort of variation which we are 
in want of for discovering the law of the phenomenon; a ser- 
vice which nature, being constructed on a quite different 
schelIle fronl that of facilitating our studies, is seldonl so 
VOL. I. 25 
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friendly as to bestow upon us. For example, in order to as- 
certain 'what principle in the atmosp}Jere enables it to sustain 
life, the variation we require is that a living animal should 
be imulersed in each component elelnent of the atmosphere 
separately. But nature does not supply either oxygen or 
azote in a separate state. 'Ve are indebted to artificial ex- 
periment for our knowledge that it is the fonner, and not the 
latter, which supports respiration; and for our knowledge 
of the very existence of the two ingredients. 
Thus far the advantage of experilnel1tation over simple 
observation is universally recognised: all are aware that it 
enables us to obtain inl1ulllerable combinations of circul)J- 
stances which are not to be found in nature, aud so add to 
nature's experilnents a multitude of experiments of our own. 
But there is another superiority (or, a.s Bacon would have 
expressed it, anòther prerogative) of instances artificiallyob- 
tained over spontaneous il1stances,-of our own experiments 
over even the same experiments when made by l1ature,- 
"hich is not of less iU1portance, and which is far froln being 
felt and acknowledged in the same degree. 
'Vhen we can produce a phenolnenon artificially, we can 
take it, as it were, hOlne with us, and observe it in the Inidst 
of cÌrcunlstances with which in all other respects we are 
accurately acquainted. If we desire to know what are the 
effects of the cause A, and are able to produce A by Ineans 
at our disposal, we can generally detennine at our own 
discretion, so far as is compatible with the nature of the 
pbenolnenon A, the whole of the circumstances which shall 
be present alollg with it: and thus, knowing exactly the 
simultaneous state of everything else which is within the 
reach of A's influence, "'e have only to observe wl1at altera- 
tion is made in that state by the presence of A. 
For exanlple, by the electric machine we can produce 
in the midst of known circumstances, the phenomena which 
nature exhibits on a grander scale in tbe form of light- 
ning and thunder. Now let anyone consider what amount 
of knowledge of the effects and law
 of electric agency Inan- 
kind could have obtained from the mere observation of thun- 
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der-stornlS, and COin pare it with that which they have gained, 
and may expect to gain, frOIl) electrical and gah'anic experi- 
ments. This exaInple is the In ore striking, now that we haye 
reason to Lelicyc that electric action is of all natural pheno- 
In en a (except heat) the lnost pervading and universal, which, 
therefore, it lnight antecedently have been supposed could 
stand least in need of artificial Ineans of production to enable 
it to be studied; while the fact is so luuch the contnuy, that 
without the elcctric machine, the voltaic battery, and the 
Leyden jar, We probably should ne,'cr have suspected the 
existence of electricity as onc of the great agents in nature; 
the few electric phenonJena we should have known of would 
have cùntinned to be regarded either as supernatural, or as 
a sort of anonlalies and eccentricities in the ordcr of the 
unIverse. 
'Vhen we have succeeded in insulating tIJe phenolnenon 
which is the subject of inquiry, by placing it among known 
circumstances, we n1ay produce further variations of circum- 
stances to any extent, and of such kinds as we think best 
calculated to bring the laws of the phenomenon into a clear 
1ight. By introducing one well defined circllll1stance after 
another into the experiment, we obtain assurance of the lllan- 
ner in which the pl1enomenon behaves under an indefinite 
variety of possible circu1l1stances. Thus, chen1Îsts, after 
having obtained some newly-discovered substance in a pure 
state, (that is, having made sure that there is nothing present 
which can interfere with and 1110dify its agency,) introduce 
yarious other suhstances, one by one, to ascertain whether it 
will combine with theIn, or decompose theIn, and with what 
result; and also apply heat, or electricity, or pressure, to 
disco\er what will happen to the substance under each of 
these circumstances. 
But if, on the other hand, it is out of our power to pro- 
duce the phenomenon, and we have to seek for instances in 
which nature produces it, the task before us is yery different. 
Instead of being able to choose what the concomitant cir- 
cumstances shall be, we now have to discover what they are; 
which, ,,-hen we go beyond the simplest and most accessible 
25-2 
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cases, it is next to impossible to do, with any precIsIon and 
cOlnpleteness. Let us take, as an exemplification of a phe- 
nomenon which we have no Ineans of fabricating artificially, 
a hunlan n1Ïnd. Nature produces Inany; but the conse- 
quence of our not being able to produce it by art is, that in 
every instance in ,vhich we see a human mind developing 
itself, or acting upon other things, we see it surrounded and 
obscured by an indefinite multitude of unascertainable cir- 
cumstances, rendering the use of the common experinlental 
methods almost delusive. \tVe may conceive to what extent 
this is true, if ,ve consider, among other things, that when- 
eyer nature produces a human mind, she produces, in close 
connexion with it, also a body; that is, a vast complication 
of physical facts, in no two cases perhaps exactly similar, 
and nlost of which (except the mere structure, which we can 
examine in a sort of coarse ,vay after it has ceased to act), 
are radically out of the reach of our means of exploration. 
If, instead of a human Inind, "re suppose the subject of inves- 
tigation to be a human society or State, all the same diffi- 
culties recur in a greatly augmented degree. 
We have thus already come within sight of a conclusion, 
which the progress of the inquiry will, I think, bring before 
us with the clearest evidence: namely, that in the sciences 
which deal with phenomena in which artificial experiments 
are impossible (as in the case of astronomy,) or in which 
they have a very limited range (as in physiology, mental 
philosophy, and the social science,) induction from direct 
experience is practised at a disadvantage generally equiva- 
lent to iInpracticability: from which it follows that the methods 
of those sciences, in order to accomplish anything worthy of 
attainnlent, must be to a great extent, if not principally, de- 
ductive. This is already known to be the case with the first 
of the sciences we have mentioned, astronomy; that it is not 
generally recognised as true of the others, is probably one of 
the reasons why they are still in their infancy. 



 4. If what is called pure observation is at so great a 
disadvantage, compared with artificial experimentation, in one 
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departmcnt of the dircct exploration of phcnolllcna, there is 
another branch in ,,'hich the advantage is all on the side of 
the formcr. 
Inducti\"e inquiry ha\.ing for its object to ascertain what 
causes are connected with what effects, we lna)" bcgin this 
search at either end of the road which leads fronl the one point 
to the othcr: we lnay cither inquire into the effects of a 
given cause, or into the causes of a gi,'en effect. 1'he fact 
that light blackens chloride of 
ilver lnight have been dis- 
covered either b)" experilllents on light, tryilJg what effect it 
would produce on various substances, or by observing that 
portions of the chloride had repeatedly become black, and 
inquiring into the circunlstances. The effect of the urali 
poison lllÍght have' becolne known either by adlllÍnistering 
it to anilllals, or by examining how it happened that the 
wounds which the Indians of Guiana inflict with their arro" s 
prove so uniformly mortal. 
ow it is ntani
est frollt the IHcre 
statement of the examples, without any theoretical discussion, 
that artificial experiinentation is applicable only to the fornler 
of these luodes of investigation. 'Ve can take a cause, 
and try what it ,viII produce: but ,,'e cannot take an effcct, 
and try what it will be produced by. \Ye can only ,,'atch 
till we see it produced, or are enabled to produce it by acci- 
dent. 
This would be of little importance, if it al ways depended 
on our choice froin which of the two ends of the sequence 
,,'e would undertake our inquiries. But we have seldoln any 
option. As we can only tra,'el from the known to the un- 
known, we are obliged to C0I11111el1ce at whichever end we 
are best acquainted \"ith. If the agent is more familiar to 
us than its effects, we watch for, or contrive, instances of the 
agent, under such varieties of circumstances as are open to 
us, and observe the result. If
 on the contrary, the condi- 
tions on which a phenolnenon depends are obscure, but the 
phenolnenon itself familiar, "'e 111Ust COinmence our inquiry 
froin the effect. If we are struck with thp fact that chloride 
of silver has been blackened, and have no suspicion of the 
cause, we have no resource but to compare instances in which 
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the fact has chanced to occur, until by that comparison we 
discover that in a.n those instances the substance had been 
exposed to light. If we knew nothing of the Indian arrows 
but their fatal effect, accident alone could turn our attention 
to experilnents on the uraIi: in the regular course of inyes- 
tigation, we could only inquire, or try to observe, what had 
been done to the arrows in particular instances. 
'Vherever, having nothing to guide us to the cause, we 
a.re obliged to set out frolli the effect, and to apply the rule 
of varying the circulnstances to the consequents, not the 
antecedents, ,ve are necessarily destitute of the resource of 
artificial experimentation. 'Ve cannot, at our choice, obtain 
consequents, as we can antecedents, under any set of cir- 
cumstances compatible with their nature. There are no 
means of producing effects but through their causes, and by 
the supposition the causes of the effect in question are not 
known to us. 'Ve have therefore no expedient but to study 
it where it offers itself spontaneously. If nature ha.ppens to 
present us with instances sufficiently varied in their circum- 
stances, and if we are able to disco\?er, either an)ong the 
proximate antecedents or among SOlne other order of ante- 
cedents, something which is always found when the effect is 
found, however various the circl1111stances, and never found 
,,,hen it is not; we Inay discover, by mere observa1ion with- 
out experilnent, a real unifor111ity in nature. 
But though this is certainly the niost favourable case 
for sciences of pnre observation, as contrasted with those in 
which artificial experiments are possible, there is in reality 
no case which lTIOre strikingly iHustrates the inherent i111per- 
fection of direct induction when not founded on experi- 
mentation. Suppose that, by a c0l11parison of cases of the 
effect, we have found an antecedent which appears to be, and 
perhaps is, invariably connected with it: we have not yet 
proved that antecedent to be the cause, until ,ve have re- 
versed the process, and produced the effect by lneans of that 
antecedent. If we can produce the antecedent artificiaHy, 
and if, when we do so, the effect follows, the induction is 
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cOlnplete; that antecedent is the cause of that consequent.- 
But we have then added the evidence uf expcrilnent to that 
of simple observation. Until we had done so, ,,'e had only 
proV"ed invariahle antecedence, but not u71cnJulitiollal antece- 
dence, or causation. (T ntil it had been shown by the actual 
production of the antecedent under known circumstances, 
and the occurrence thereupon of the consequent, that the 
antecedent was really the condition on which it depended; 
the uniforn1Îty of succession which was proved to exist be- 
tween theul 111ight, for aught we knew, be (like the sllccession 
of day and night) no case of causation at all ; both antecedent 
and consequent lnight be successive stages of the effect of an 
ulterior cause. Obsen.ation, in short, without experiu1ent 
(supposing no aid froln deduction) can ascertain sequences 
and coexistences, but cannot prove causation. 
In order to see these relnarks \-erified by the actual state 
of the sciences, we have only to think of the condition ofnatu- 
ral history. In zoology, for exaulple, there is an imlnense 
nlunber of uniformitie
 
scertained, SOlne of coexistence, 
others of succession, to many of which, notwithstanding con- 
siderable variations of the attendant circunlstances, we know 
not any exception: but the antecedents, for the Inost part, 
are such as we cannot artificially produce; or if we can, it 
is only by setting in luotion the exact process by which 
nature produces thern; and this being to us a Inysterious 
process, of which the Inain circulnstances are not only un- 
known but unobservable, the llalne of experimentation would 
here be cOlnpletely Inisapplied. Such are the facts: and 
,,'hat is the result? That on this vast subject, which affords 
so much and such varied scope for observation, we ha\re not, 
properly speaking, ascertained a single cause, a single un- 
conditional unifonnity. ,,,... e know not, in the case of most 


'" Unless, indeed, the consequent was generated not by the antecedent, but 
by the means we employed to produce the antecedent. As, however, these 
means are under our power, there is so far a probability that they are also 
sufficiently within our knowledge, to enable us to judgf' whether that could be 
the case or not. 
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of the phenomena that we find conjoined, which is the con- 
dition of the other; which is cause, and which effect, or 
whether either of them is so, or they are not rather conjunct 
effects of causes yet to be discovered, complex results of laws 
hitherto unknown. 
Although some of the foregoing observations may be, in 
technical strictness of arrangelnent, premature in this place, 
it seemed that a few general remarks on the difference 
between sciences of mere observation and sciences of ex- 
perin1entation, and the extrelne disadvantage under which 
directly inductive inquiry is necessarily carried on in the 
. fonner, were the best preparation for discussing the methods 
of direct induction; a preparation rendering superfluous much 
that must otherwise have been introduced, with some incon- 
venience, into the heart of that discussion. To the consider- 
ation of these methods we now proceed. 



CIIAPTER VIII. 


OF TIlE FOUR METHODS 01<" EXPERIME
T AL IXQUIRY. 



 1. The simplest and most obvious modes of singling 
out froln aUlong the circulllstances which pre('ede or fullow a 
}JhenOlnenon, those with ,vhich it is reaHy cunnected by an 
invariable law., are two in nlunber. One is, by comparing 
together different instances in which the phenonlenon occurs. 
The other is, by conlparing instances in which the pheno- 
menon does occur, with instances in other respects silnilar 
in which it does not. These two methods may be respec- 
tively denon1Ïnated, the l\Iethod of Agreement, and the 
?lethod of Difference. 
In illustrating these Inethods it will be necessary to Lear 
in mind the two-fold character of inquiries into the laws of 
phenomena; which may be either inquiries into the cause of 
a given effect, or into the effects or properties of a given cause. 
'Ve shan consider the methods in their application to either 
order of investigation, and shan draw our examples equaUy 
from both. 
"r e shall denote antecedents by the large letters of the 
alphabet, and the conbequents corresponding to thelu by the 
small. Let 
\, then, be an agent or cause, and let the object 
of our inquiry be to ascertain what are the effects of this 
cause. If we can either find, or produce, the agent A in such 
varieties of circulnstances, that the different cases have no 
circulnstance in common except A; then whatever effect we 
find to be produced in all our trials, is indicated as the effect 
of A. Suppose, for example, that A is tried along with B 
and C, and that the effect is a be; and suppose that _1 is next 
tried with D and E, but without Band C, and that the effect 
is a d e. Then we may reason thus: band c are not effects 
of A, for they ,vere not produced by it in the second experi- 
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luent ; nor are d and e, for they were not produced in the first. 
\Vhatever is reany the effect of A Inust have been produced 
in both instances; now this condition is fulfilled by no cir- 
cumstance except a. The phenomenon a cannot have been 
the effect of B or C, since it was produced where they were 
not; nor of D or E, since it was produced where they were 
not. Therefore it is the effect of A. 
For example, let the antecedent A be the contact of an 
alkaline substance and an oil. 'This conlbination being tried 
under several varieties of circumstance, reselnbling each 
other in nothing else, the results agree in the production of 
a greasy and detersive or saponaceous substance: it is there- 
fore concluded that the combination of an oil and an alkali 
causes the production of a soap. It is thus \ve inquire, by 
the l\Iethod of Agreelnent, into the effect of a given canse. 
In a similar manner we IDay inquire into the cause of a 
given effect. Let a be the effect. Here, as shown in the last 
chapter, we have only the resource of observation without 
experiment: we cannot take a phenomenon of which we 
know not the origin, and try to find its mode of production 
by producing it: if we succeeded in such a random trial it 
could only be by accident. But if we can observe a in t,vo 
different cOlubinations, abc, and a de; and if we know, or 
can discover, that the antecedent circumstances in these cases 
respectively were ABC and A DE; we fila}' conclude by 
a reasoning similar to that in the preceding example, that A 
is the antecedent connected with the consequent a by a law 
of causation. Band C, we luay say, cannot be causes of a, 
since on its second occurrence they were not present; nor 
are D and E, for they were not present on its first occurrence. 
A, alone of the five circumstances, ,vas found aluong the an- 
tecedents of a in both instances. 
For example, let the effect a be crystal1ization. \Ve 
compare instances in which bodies are known to assume 
crystal1ine structure, but which have no other point of agree- 
ment; and we find them to have one, and as far as we can 
observe, only one, antecedent in COlnlnon: the deposition of 
a solid matter fronl a liquid state, either a state of fusion or 
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of solution. 'Ve conclude, therefore, that the solidification 
of a substance from a liquid state is an invariable antecedent 
of its crystallization. 
In this exaluplc we may go farther, anel say, it is not only 
the invariable antecedent but thc cause; or at least the proxi... 
luate event which cOlnplcte
 the Cau
e. For in this case 
we arc able, after detecting the aUTeceÙent A, to produce it 
artificially, and by finding that a foHows it, verify the rc- 
sult of our inùuction. The ilIlportancc of thus reversing 
the proof was strikingly Inallifcsted Wh(,11 hy keeping a 
phial of water charged with siliceous particles undisturbed 
for years, a chcn1Íst (I believe Dr. ,V ollaston) 
uccceded in 
obtaining crystals of quartz; and in the equally intcresting 
experilnent in which Sir J atnes Ilall produced artificial 
Inarble, by the cooling of its Inaterials fronl fusion under 
inl1nense pressure: two adnlÍrahle exaluples of the light 
which Inay be thrown upon the most secret processes of 
nature by well-contrived interrogation of her. 
But if we cannot artificially produce the phcnon1enon A, 
thc conclusion that it is the cause of a rctuains subject to 
very con
iderable doubt. Though an invariable, it nlay not 
be the unconditional antecedent of a, but may precede it as 
day precedes night or night day. This uncertainty arises 
frolll the ilnpossibility of assuring oursel yes that 1. is the only 
immediate antecedent common to both the instances. If we 
could be certain of having ascertained an the inyariable ante- 
cedents, we might be sure that the unconditional invariable 
antecedent, or cause, lnnst be found somewhere among them. 
1J nfortunately it is hanl1r ever possible to ascertain all the 
antecedents, unless the phenomenon is one which we can 
produce artificially. Eyen then, the difficulty is merely 
lightened, not rell1oved: luen knew how to raise water in 
pumps long before they ad\'erted to wbat was really the 
operating circumstance in the means they employed, nan1ely, 
the pressure of tlJe atInosphere on the open surface of the 
water. It is, however, much easier to analy
e cOlnpletely 
a set of arrangements made by ourselves, than the whole 
complex mass of the agencies which nature happens to be 
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exerting at the llloment of the production of a given phe- 
nomenon. "\Ve may overlook some of the material circum- 
stances in an experiment with an electrical machine; but 
we shall, at the worst, be better acquainted with them than 
,vith those of a thunder-storm. 
The mode of discovering and proving laws of nature, 
'which we have now examined, proceeds on the following 
axiom: "\Vhatever circumstance can be excluded, without 
prejudice to the phenomenon, or can be absent notwith- 
standing its presence, is not connected with it in the way of 
causation. The casual circumstances being thus eliJninated, 
if only one remains, that one is the cause which we al.e in 
search of: if more than one, they either are, or contain 
among them, the cause: and so, mutatis mutandis, of the 
effect. As this method proceeds by comparing different 
instances to ascertain in what they agree, I have termed it 
the Method of Agreement: and we may adopt as its regulat- 
ing principle the following canon:- 


FIRST CANON. 


If two or more inst(Jnce

 of the phenomenon under investiga- 
tion have only one circum,çtance in common, the circumstance in 
which alone all the instances agree, is the cause (or effect) of the 
given phenomenon. 
Quitting for the present the Method of Agreement, to 
,vhich we shall almost immediately return, we proceed to a 
still more potent instrument of the investigation of nature, 
the :àlethod of Difference. 



 2. In the ßlethod of Agreement, we endeavoured to 
obtain instances which agreed in the given circulnstance but 
differed in every other: in the present Inethod ,ve require, 
on the contrary, two instances resembling one another in 
every other respect, but differing in the presence or absence 
of the phenon1enon we ,vish to study. If our object be to 
discover the effects of an agent A, we must procure A in 
some set of ascertained circumstances, as ABC, and having 
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noted the effects produced, compare thelll ,,,ith the effect 
of the relnailling CirCtIlnstances II C, when .A is absent. If 
the effect of \. n C is abc, and the effect of B C, b c, it is 
evident that the effect of 
\ is o. 
o again, if we begin at 
the other end, and desire to investigate the cause of an 
effect a, we UJust select an instance, as a h c, in which the 
effect occurs, and in which the antecedcnts .were ..\ n C, and 
we lnust look out for another instance in which the relnailling 
circumstances, h c, occur without a. If the antecedents, in 
that instance, are n c, we know that the cause of a lnust be 
A: either .A. alone, or ...\ in conjunction with sorue of the 
other circumstances present. 
I t is scarcely necessary to gi \"e exaInples of a logical 
process to which we owe ahnost an the illdllcti ve conclusions 
we draw in daily life. 'Vhen a man is shot through the 
heart, it is by this method .we kno,y that it was the gun-shot 
which killed hinl: for he was in the fulness of life innne- 
diately before, an circulnstances being the same, except the 
wound. 
The axioms implied in this method are e\?idently the 
following. 'Yhatever antecedent cannot be excluded without 
preventing the phenomenon, is the cause, or a condition, of 
that phenomenon: 'Vhatever consequent can be excluded, 
with no other difference in the antecedents than the absence 
of a particular one, is the effect of that one. Instead of 
comparing different instances of a phenolnenon, to discover 
in ,,-hat they agree, this rnethod conlpares an instance of its 
occurrence with an instance of its non-occurrence, to discover 
in what they differ. The canon which is the l.egulating 
principle of the l\lethod of Difference may be expressed as 
follows :- 


SECOND CANON. 
If an instance in which the phenomenon under investigation 
occurs, and an 'instance in which it does not occur, llave every 
circumstance in common save one, that one occul.ring only in the 
fnrmer; the circumstance in u.hich alone the two instances dijfer, 
is the effect, or cause, 01' a necessary part of the cause, of the 
phenomenon. 
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 3. "The two Inethods which we have now stated have 
many features of reselnblance, but there are also many dis- 
tinctions between thenl. Both are methods of elimination. 
1"his tenn (employed in the theory of equations to denote 
the process by which one after another of the elements of 
a question is excluded, and the solution made to depend 
on the relation between the remaining elements only) is wen 
suited to express the operation, analogous to this, which has 
been understood since the time of Bacon to be the founda- 
tion of experinlenta] inquiry: naillely, the successive ex- 
clusion of the various circumstances which are found to 
accompany a phenolnenon in a given instance, in order to 
ascertain what are those among then1 which can be absent 
consistently with the existence of the phenomenon. The 
l\Iethod of .Agreenlent stands on the ground that whatever 
can be elinlinated, is not connected with the phenomenon 
by any law. The l\lethod of Difference has for its founda- 
tion, that ,vhatever can not be eliminated, is connected with 
the phenonlenon by a law. 
Of these nlethods, that of Difference is more particularly 
a Inethod of artificial experiment; while that of Agreenlent 
is more especially the resource employed where experimen- 
tation is impossible. A few reflections will prove the fact, 
and point out the reason of it. 
I t is inherent in the peculiar character of the l\fethod of 
Difference, that the nature of the cOlnbinations which it 
requires is muc11 more strictly defined than in the !lethod 
of Agreenlent. The two instances which are to be compared 
with one another must be exactly silnilar, in all circulu- 
stances except the one which we are attelnpting to inves- 
tigate: they must be in the relation of ABC and B C, or 
of a b c and b c. It is true that this silnilarity of circlun- 
stances needs not extend to such as are already known to 
be immaterial to the result. And in the case of most pheno- 
Inena we learn at once, froll1 the conlll10nest experience, 
that n10st of the coexistent phenomena of the universe Inay 
be either present or absent without affecting the gi\'en 
phenomenon; or, if present, are present indifferentlJ T when 



THE FOUR EXPEUI:\lEXTAL 'IE'l'1I0DS. 3D!) 


the phenolnenon does not happen, and when it does. Sti11, 
e'.cn lilniting the identity which is required between the two 
instances, ...\ n C and ß 0, to 
uch circulnstanccs as arc not 
already known to be indifferent; it is very seldol11 tha t 
nature affords two instances, of which we can he assured 
that they stand in this precise relation to one another. III 
the spontaneous operations of nature there is generally snch 
complication and such obscurity, they are ]}10Stly either on 
so overwhehllingly large or on so inaccessibly minute a scale, 
we are so ignorant of a great part of the fact
 which reaIIy 
take place, and even those of which we are not ignorant are 
so InuItitndinous, and therefore so seldoln exactly alike in 
any two cases, that a spontaneous experinlent, of the kind 
required by the l\lethod of Difference, is cOlnlnonly not to be 
found. 'Vhen, on the contrary, ,ve obtain a phcnon1enon 
by an artificial experiluent, a pair of instances such as the 
Inethod requires is obtained ahnost as a Inatter of course, 
provided the process does not last a long time. A certain 
state of surrounding circlnnstances existed before we com- 
lnenced the experiulcnt; this is n C. "r e then introduce 
A; say, for instance, by Inerely bringing an object froin 
another part of the roonl, before there has been tilne for any 
change in the other elenlents. It is, in short, (as :\1. 00111to 
obsen.es,) the yerr nature of an experiment, to introduce 
into the pre-existing state of circulnstances a change per- 
fectly definite. "or e choose a previous state of things with 
which we are well acquainted, so that no unforeseen altera- 
tion in that state is likely to pass unobserved; and into this 
we introduce, as rapidly as possible, the phenomenon which 
we ,,-ish to study; so that in general we are entitled to feel 
conlplete assnrance, that the pre-existing state, and the 
state which we have produced, differ in nothing except the 
presence or absence of that phenolnenon. If a bird is taken 
from a cage, and instantly plunged into carbonic acid gas, 
the experilnentalist 111ay be fully assured (at all events after 
one or two repetitions) that no circull1stance capable of 
causing suffocation had supervened in the interinl, except 
the change from imlnersion in the atmosphere to immersion 
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in carbonic acid gas. There is one doubt, indeed, which 
may remain in some cases of this description; the effect 
may have been produced not by the change, but by the 
Ineans employed to produce the change. The possibility, 
however, of this last supposition generally admits of being 
conclusively tested by other experiments. It thus appears 
that in the study of the various kinds of phenonlena which 
we can, by our voluntary agency, modify or control, we can 
in general satisfy the requisitions of the l\iethod of Dif- 
ference; but that by the spontaneous operations of nature 
those requisitions are seldonl fulfilled. 
The reverse of this is the case with the l\Iethod of Agree- 
ment. "\Ve do not here require instances of so special and 
determinate a kind. Any instances whatever, in which 
nature presents us with a phenomenon, may be examined 
for the purposes of this method; and if all such instances 
agree in anything, a conclusion of considerable value is 
already attained. 'Ve can seldonl, indeed, be sure that the 
one point of agreement is the only one; but this ignorance 
does not, as in the l\iethod of Difference, vitiate the conclu- 
sion; the certainty of the result, as far as it goes, is not 
affected. 'Ve have ascertained one invariable antecedent 
or consequent, however many other invariable antecedents 
or consequents may still remain unascertained. If ABC, 
A D E, A F G, are all equally followed hy a, then a is an 
invariable consequent of A. If abc, a d e, af g, all nUInber 
A among their antecedents, then A is connected as an ante- 
cedent, by some invariable law, ,vith a. But to detennine 
whether this invariable antecedent is a cause, or this inva- 
riable consequent an effect, we must be able, in addition, to 
produce the one by means of the other; or, at least, to 
obtain that which alone constitutes our assnrance of having 
produced anything, namely, an instance in which the effect, 
a, has come into existence, with no other change in the pre- 
existing circunlstances than the addition of A. And this, if 
we can do it, is an application of the l\Iethod of Difference, 
not of the l\Iethod of Agreement. 
It thus appears to be by the l\iethod of Difference alone 
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that we can eyer, ill the way of direct experience, arriyc with 
certainty at causes. T'he 
Iethod of Agreelnent leads only 
to laws of phenomena, (as SOlne "'Titers call thel1l, but inl- 
properly, since laws of causation arc also la,vs of pheno- 
nIcna): that is, to unifonnities which either are not laws of 
causation, or in which the question of causation Inust for the 
present rCIuain undecideù. The 
Iethod of \greenlent is 
chiefly to be resolied to, as a Incans of suggesting applica- 
tions of the l\Iethod of Difference (as in the last exaluple 
the cOlnparison of A. n C, ...\ D E, A F G, suggested that .A. 
was the antecedent on which to try the experilnent whether 
it could produce a); or as an inferior resource, in ca
c 
the l\Iethod of Difference is impracticable; which, as we 
before showed, generally arises frorn the iUlpossibility of 
artificially producing the phenomena. And hence it is that 
the 
Iethod of _\.greelnent, though applicable in principle to 
either case, is Iuore eInphatically the nlcthod of inyestigation 
on those subjects where artificial experilnentation is inlpos- 
sible; because on those it is, generally, our only resource of 
a directly inducth e nature; while, in the phenomena which 
we can produce at pleasure, the 
lcthod of Difference gene- 
I.aIly affords a more efficacious process, which will ascertain 
causes as well as nIere laws. 



 4. There are, however, nIany cases in which, though 
our power of producing the phenolnenon is complete, the 
l\Iethod of Difference either cannot be lllade available at 
all, or not without a previous elnploYlnent of the l\iethod of 
Agreement. This occurs when the agency by which we can 
produce the phenomenon is not that of one single antecedent, 
but of a cOlnbination of antecedents, which "'ve have no power 
of separating froln each other and exhibiting apart. For in- 
stance, suppose the subject of inquiry to be the cause of the 
double refraction of light. We can produce this phenomenon 
at pleasure, by employing anyone of the nlany substances 
which are known to refract light in that peculiar manner. 
But if, taking one of those substances, as Iceland spar for 
example, ,ve wish to determine on which of the properties of 
VOL. I. 26 
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Iceland spar this remarkable phenolnenon depends, we can 
make no use, for that purpose, of the l\lethod of Difference; 
for we cannot find another substance precisely resembling 
Iceland spar except in some one property. The only mode, 
therefore, of prosecuting this inquiry is that afforded by the 
l\lethod of Agreement; by which, in fact, through a cOlllpa- 
rison of all the known substances which have the property of 
doubly refracting light, it was ascertained that they agree 
in the circumstance of being crystalline substances; and 
though the converse does not hold, though all crystalline 
substances }lave' not the property of double refraction, it 
was concluded, with reason, that there is a real connexion 
between these two properties; that either crystalline struc- 
ture, or the cause which giyes rise to that structure, is one 
of the conditions of double refraction. 
Out of this elnployment of the l\Iethod of Agreenlent 
arises a peculiar modification of that method, which is some- 
times of great avail in the investigation of nature. In cases 
similar to the above, in which it is not possible to obtain 
the precise pair of instances which our second canon re- 
quires-instances agreeing in every antecedent except A, or 
in every consequent except a; we 111ay yet be able, by a 
double employment of the l\lethod of Agreenlent, to discover 
in what the instances which contain A or a, differ ffoln those 
which do not. 
If we conlpare various instances in which a occurs, and 
find that they all have in common the circumstance A, and 
(as far as can be observed) no other CirCU111stance, the 
Method of Agreement, so far, bears testimony to a con- 
nexion between A and a. In order to convert this evidence 
of connexion into proof of causation by the direct l\Iethod 
of Difference, we ought to be able in some one of these 
instances, as for example ABC, to leave out A, anù ob- 
serve whether by doing so, a is prevented. Now supposing 
(what is often the case) that we are not able to try this 
decisive experiment; yet, provided ,ve can by any means 
discover what would be its result if we could try it, the 
advantage will be the same. Suppose, then, that as we 
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previously exan1Ïned a variety of instances in which a 
occurred, and found thelll to agree in containing _\, so ,ve 
now ohser'-e a yaricty of instances in which a does not 
occnr, anù find theln agree in not containing A; which esta- 
blishes, by the 
Iethod of _\.greclnent, the saIne connc
ion 
between the absence of .A and tht> absence of a, which was 
before established between their presence. As, then, it had 
been sho".n that whenever _\ is present a is present, so it 
being no,,, shown that when ..\ is talen away a is reruuycd 
along with it, we have by the one proposition ABC, abc, 
by the other n C, b c, the positive and negative instances 
which the 
Iethod of Difference requires. 
This lllcthod lnay be called th(' Tndirect 
Iethod of 
Difference, or the Joint l\Iethod of \grecmcJlt and Difference; 
and consists in a double eInploynlent of the Jlethod of 
Agreelnent, each proof being independent of the other, and 
corroborating it. Hut it is not equintlent to a proof by the 
direct l\Iethod of Difference. For the requisitions of the 
l\Iethod of Difference are not satisfied, uIJless \ye can be 
quite sure either that the instances affinnative of a agree in 
no antecedent whatever but A, or that the instances negative 
of a agree in nothing but the negation of _\. K ow if it were 
possible, which it never is, to have this assurance, \ve should 
not need the joint Inethod; for either of the two sets of 
instances separately would then be sufficient to prove causa- 
tion. This indirect method, therefore, can only be regarded 
as a great extension and Ï1nproveInent of the l\Iethod of 
Agreement, but not as participating in the nlore cogent 
nature of the 
Iethod of Difference. The following may 
be stated as its canon :- 


THIRD CANON. 


If two or more instances in 'It:hich lite phenomenon occurs 
have only one circumstance in common, while two or more in- 
stances in which it doe8 not occur have nothing in common save 
the absence if that circum.fo'!ance ; the circumstance in which alone 
the two .I.,'ets qf instances differ, is the effect, or cause, or a neces- 
salY part qf the cause, if the phenomenon. 


26-2 



404 


INDUCTION. 


'Ve shall presently see that the Joint l\iethod of Agree- 
ment and Difference constitutes, in another respect not yet 
adverted to, an iUlprovement upon the comInon l\letbod of 
Agreelnent, namely, in being unaffected by a characteristic 
imperfection of that 11lethod, the nature of which still remains 
to be ]Jointed out. But as we cannot enter into tbis exposi- 
tion without introducing a ne,v element of complexity into 
this long and intricate discussion, I shall postpone it to a 
subsequent chapter, and shall at once proceed to the state- 
ment of two other methods, which will cOInplete the enUlne- 
ration of the means which mankind possess for exploring the 
laws of nature by specific observation and experience. 



 5. The first of tbese has been aptly denolninated the 

Iethod of Residues. Its principle is very simple. Sub- 
ducting from any given phenomenon all the portions whicl), 
by virtue of preceding inductions, can be assigned to known 
causes, the renlainder will be the effect of the antecedents 
,vhich had been overlooked, or of wbich the effect was as yet 
an unknown quantity. 
Suppose, as before, that we have the antecedents ABC, 
followed by the consequents a h c, and that by previous in- 
ductions, (founded, we \vill suppose, on the l\lethod of Dif- 
ference,) we bave ascertained the causes of some of these 
effects, or the effects of SOllle of tbese causes; and are by 
this means apprised tbat the effect of A is a, and that the 
effect of B is b. Subtracting the sum of these effects from 
the total phenolllenon, there reInains c, which now, \vithont 
any fresh experiInent, we 
ay know to be the effect of C. 
This l\letbod of Residues is in truth a peculiar Inodification 
of the Method of Difference. If the instance ABC, abc, 
could have been compared with a single instance A B, a h, 
\ve should have proved C to be tbe cause of c, by the COI11- 
mon process of tbe 1\1" ethod o
 Difference. In the present 
case, however, instead of a single instance A B, we have had 
to study separately the causes A and B, and to infer fronl 
the effects which tbey produce separately, what effect they 
must produce in the case ABC where they act together. 
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Of the two instances, therefore, which the )letho<1 of Differ- 
ence requires,-thc one positive, the other negative,-the 
negative oue, or that in which the given phcnoulcllon is ab- 
sent, is 110t the direct ]"psnlt of observation and experinlcnt, 
hut has heen arri,'ed at by deduction. .L\..s one of the fonns 
of the 
Iethoù of Diffcn'l1cc, t1u. l\Icthod of RJl'
idues par- 
ta]\:es of its rigorous certainty, provided the previous induc- 
tions, those 'which gave the effect;:, of A and ß, were obtained 
by the san)e infallible luethod, and provided we are certain 
that C is the only antect'dent to which the residual phello- 
IJlCnOn c can be referred; the only agent of wbich we had 
not already calculated anrl suhducterl the effect. J3ut as \ve 
can ne\'er be quite certain of this, the evidence derived froll! 
the l\Iethod of Residues is not cOHlp]ete unless we can ob- 
tain C artificially and try it separately, or unless its agency, 
when once suggested, can be accounted for, and proved 
deductively, froln known laws. 
Even with these reservations, the l\Iethod of Residues is 
one of the Inost ilnportant among our instruments of dis- 
covery. Of all the Inethods of investigating laws of nature, 
this is the most fertile in unexpected results; often inform- 
ing us of sequences in which neither the canse nor the effect 
were sufficiently conspicuous to attract of thelnselves the 
attention of observers. The agent C lllay be an obscure 
circumstance, not likely to baye been perceived unless sougbt 
for, nor likely to have been sought for until attention had 
been awakened by the insufficiency of the obvious causes to 
account for the wbole of the effect. And c n)ay be so dis- 
guised by its intermixture with a and b, that it ,yould scarcely 
ha\'e presented itself spontaneously as a subject of separate 
study. Of these nses of the method, we shall presently cite 
some remarkable exalnples. The canon of the l\Iethod of 
Residues is as follows:- 


FOURTH CANON. 
Subduct from any pltenomenon such part as is known by pre- 
vious inductions to be the effect of certain antecedents, and the resi- 
due of the phenomenon is the ejfect of tlte remaining antecedents. 
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 6. There relnains a class of laws which it is imprac- 
ticable to ascertain by any of the three methods which I have 
attempted to characterize; nanlely, tbe laws of those Per- 
manent Causes, or indestructible natural agents, which it is 
impossible either to exclude or to isolate; which we can 
neither hinder from being present, nor contrive tbat they 
shall be present alone. It would appear at first sight that 
we could by no means separate the effects of these agents 
froln the effects of those other phenolllena with which tbey 
cannot be prevented from coexisting. In respect, indeed, to 
most of the permanent causes, no such difficulty exists; since 
though we cannot eliminate them as coexisting facts, we can 
eliminate them as influencing agents, by simply trying our 
experinlent in a local situation beyond tbe limits of their 
influence. The penduhuu, for example, has its oscillations 
disturbed by the vicinity of a 1110untain: we renlove the pen- 
dulu111 to a sufficient distance from the mountain, and the 
disturbance ceases: from these data we can detennine by the 
Method of Difference, the alTIOunt of effect due to the ll10un- 
tain; and beyond a certain distance everything goes on pre- 
cisely as it would do if the mountain exercised no influence 
,vhat:ever, ,yhicb, accordingly, ,vc, with sufficient reason, con- 
clude to be the fact, 
The difficulty, therefore, in applying the Inethods already 
treated of to determine the effects of Permanent Causes, is 
confined to tbe cases in which it is impossible for us to get 
out of the local limits of their influence. The pendulum can 
be removed froln the influence of the llloulltain, but it cannot 
be removed from the influence of the earth: we cannot take 
away the earth frotTI the pendulum, nor tIle pendulum from 
the earth, to ascertain "hethel' it would continue to vibrate 
if tbe action which the earth exerts upon it were withdrawn. 
On wbat evidence, then, do we ascribe its vibrations to the 
earth's influence? Not on any sanctioned by the l\lethod of 
Difference; for one of the two instances, the negative in- 
stance, is wanting. Nor by the l\Iethod of Agreement; for 
thougb aU pendulums agree in this, that during their oscil- 
lations the earth is always present, why may we not as well 
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ascribe tIle phClloluellon to the sun, which is equally a co- 
existent fact in all the experilnents? It is evident that to 
establi
h even so silnple a fact of causation as this, therc was 
required SOIlIC l11ethod over and above those which ,ve have 

-ét exalnined. 
.L\s another example, let us take the phenomenon Ileat. 
Indepcndently of aU h} potbesis as to the real nature of the 
agency so called, this fact is ccrtain, that we arc unable to 
exhaust any body of the whole of its heat. It is equaIJy 
certain, that no one ever perceived heat not en1anating froni 
a body. Being unable, then, to separate Body and lleat, 
've cannot effect such a variation of circumstanccs as the 
foregoing three l1Jethods require; we cannot ascertain, by 
those l11ethods, what portion of the phenollleuêl exhibited by 
any body are due to the heat contained in it. If "-e could 
observe a body wi th its heat, and the saIne body entirel)" 
di ,.ested of heat, the 
Iethod of Difference would !'how the 
effect due to the heat, apart from that due to the body. If 
we could observe heat under circumstances agreeing in 
nothing hut heat, and therefore not characterized also by 
the presence of a body, we cOIlI<l ascertain the effects of 
heat, from an instance of heat with a body and an instance 
of heat ,vithout a body, by tho :\Iethod of Agreement; or wo 
could detenuine by the 
Iethod of Difference what effect 
was due to the body, when the ren1ainder which was due to 
the heat would be given by the l\Iethod of Residues. But 
we can do none of these things; and without thenl the appli- 
cation of any of the three lllethods to tbe solution of this 
11l"oblem would be illusory. It would be idle, for instance, 
to atten1pt to ascertain the effect of heat by subtracting from 
the phenoillena exhibited by a body, all that is due to its 
other properties; for as we have never been able to observe 
any bodies without a portion of heat in tbem, the effects due 
to that heat might fonn a part of the very results, which we 
,,-ere affecting to subtract in order that the effect of heat 
Inight be shown by the residue. 
If, therefore, there were no other nlethods of experin1ental 
investigation than these three, ,,-e should be unable to deter- 
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mine the effects due to heat as a cause. But we have still 
a resource. Though we cannot exclude an antecedent 
altogether, we Inay be able to produce, or nature Inay pro- 
duce for us, some modification in it. By a modification 
is here meant, a change in it, not amounting to its total 
renloval. If SOine modification in the antecedent A is 
always followed by a change in the consequent a, the other 
consequents ó and c rCInaining the saIne; or, vice vt1"sâ, if 
every change in a is found to have been preceded by sorne 
modification in A, none being observable in any of the other 
antecedents; we may safely conclude that a is, wholly or in 
part, an effect traceable to A, or at least in SOine way con- 
nected with it through causation. For example, in the case 
of heat, though we cannot expel it altogether froln any body, 
've can Inodify it in quantity, \ve can increase or din1Înish 
it; and doing so, we find hy the various Illethods of experi- 
mentation or observation already treated of
 that such in- 
crease or diminution of heat is fol1owed by expansion or 
contraction of the body. In this lnanner we arrive at the 
conclusion, otherwise. unattainable by us, that one of the 
effects of heat is to enlarge the dimensions of bodies; or 
"'hat is tbe saln
 thing in other words, to \viden the distances 
between their particles. 
A change in a thing, not al110unting to its total remo\'aI, 
that is, a change which leaves it still the same thing it was, 
must be a change either in its quantity, or in SOlne of its 
relations to other things, of which relations the principal is 
its position in spa.ce. In the previous example, the modifi- 
cation which was produced in the antecedent was an altera- 
tion in its quantity. Let us now suppose the q llestion to be, 
what influence the moon exerts on the surface of the earth. 
'Ve cannot try an experilnent in the absence of the moon, 
so as to observe what terrestrial phenon1ena her annihilation 
would put an end to; but when we find that all the val.ia- 
tions in the posit-ion of the moon are followed by corresponding 
Tariations in the time and place of high water, the place being 
always either the part of the earth whicb is nearest to, or that 
which is n10st remote from, the moon, we have ample evidence 
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that the moon is, wIloIly or partially, the cause which deter- 
nlÎnes the tides. It very cOlll111only happens, as it does in this 
instance, that the variations of an etlcct are correspondent, 
or analogou
, to thuse of its cause; as the l1100n 1110VeS 
further towards the east, the high water point does the sanle: 
but this is not an indispensable condition; as Iua)" be seen 
in the saIne example, for along with that high water point, 
t11ere is at the saIne instant another high water point diame- 
trically opposite to it, and which, therefore, of necessity, 
moyes towards the ,yest as the moon followed by the nearer 
of the tide waves a(h'ances towards the east: and yet both 
these l11otions are equally effects of the u)oon's ulotion. 
That the osciUations of the pendul nnl are caused by the 
earth, is proved by similar pvidence. Those oscillations take 
place between equidistant points on the two sides of a line, 
which, being perpendicular to the earth, varies with every 
,ariation in the earth's position, either in space or relatively 
to the object. 
peaking accurately, we only know by the 
Inethod now characterized, that all terrestrial bodies tend to 
the earth, and not to 80111e unknown fixed point lying in the 
sanle direction. Tn every twenty-four hours, by the earth's 
rotation, the line drawn frOll) the body at right angles to the 
earth coincides successively with all the radii of a circle, and 
in the course of six months the place of that circle varies by 
nearly two hundred IniHions of Iniles; Jet in all these changes 
of the earth's position, the line in which bodies tend to faU 
continues to be directed towards it: which proves that ter- 
restrial gravity is directed to the earth, and not, as was once 
fancied by SOlne, to a fixed point of space. 
The nlethod by which these results were obtained, may 
be termed the l\Iethod of Concomitant 'T ariations: it is regu- 
lated by the following canon :- 


FIFTH CA1\ON. 
"fVhalever phenomenon varies in any manner whenever another 
phenomenon varies in some particular manner, is either a cause 
or an effect of that phenomenon, or is connected with it through 
some fact of causation. 
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The last clause is subjoined, because it by no means 
follows when two phenomena accompany each other in their 
variations, that the one is cause and the other effect. The 
saIne thing may, and indeed lllUSt happen, supposing them 
to be two different effects of a COmlTIOn cause: and by this 
method alone it would never be possible to ascertain which 
of the' suppositions is the true one. The only way to solve the 
doubt ,,
ould be that which we have so often adverted to, viz. 
by endeavouring to ascertain whether we can produce the 
one set of variations by means of the other. In the case of 
Ileat, for example, by increasing the ten1perature of a body 
we increase its bulk,. but by increasing its bulk we do not 
increase its temperature; on the contrary, (as in the rare- 
faction of air under the receiver of an air-pull1p,) we generally 
diminish it: therefore heat is not an effect, but a cause, of 
increase of bulk. If we cannot ourselves produce the varia- 
tions, we must endeavour, though it is an atten1pt which is 
seldom successful, to find them produced by nature in some 
case in which the pre-existing circumstances are perfectly 
:known to us. 
It is scarcely necessary to say, that in order to ascertain 
the uniform concomitance of variations in the effect with varia- 
tions in the cause, the saine precautions must be used as in 
any other case of the determination of an invariable sequence. 
'Ve lTIUSt endeavour to retain all the other antecedents un- 
changed, while that particular one is subjected to the requisite 
series of variations; or in other words, that we may be ,var- 
ranted in inferring causation from concomitance of variations, 
the concomitance itself must be proved by the IVlethod of 
Difference. 
I t might at first appear that the l\1ethod of ConconlÍtant 
Va.riations aSSlllnes a new axiom, or law of causation in 
general, nanlely, that every modification of the cause is fol- 
lowed by a change in the effect. And it does usually happen 
that when a phenomenon A causes a phenomenon a, any 
'Tariation in the quantity or in the various relations of A, is 
uniforn1ly followed by a yariation in the quantity or relations 
of a. To take a familiar instance, that of gravitation. The 
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sun causes a certain tendency to motion in the earth; here 
we have cause and effect; but that tendcncy is tOfi'ards the 
sun, and therefore varies in direction as the sun varies in the 
relation of position; and llloreover the tendency varies in 
intensity, in a certain numerical ratio to the sun's dishtncp 
froln the earth, that is, according to another relation of the 
SUllo rrhus we see that there is not only an illyúriable con- 
nexion between the sun and the earth's gravitation, but that 
two of the relations of the sun, its position with respect to the 
earth anrl its distance froln the earth, are invariably connected 
as antecedents with the qua"ntity anù direction of the earth's 
gravitation. The cause of the earth's gravitating at all, is 
siIllply the sun; but the cause of its gravitating with a given 
intensity and in a gi yen direction, is the existence of the sun 
in a given direction and at a gi ven distance. It is not strange 
that a nlodified cause, which is in truth a different cause, 
should produce a different effect. 
Although it is for the nlost part true that a lllodification 
of the cause is followed by a Inodification of the effect, the 
::\Iethod of Concolllitant 'Variations does not, however, pre- 
suppose this as an aXi01l1. It only requires the converse 
proposition; that anything OIl whose Inodifications, n1odifi- 
cations of an effect are invariably consequent, nlust be the 
cause (or connected with the cause) of that effect; a propo- 
sition, the truth of which is evident; for if the thing itself 
had no influence on the effect, neither could the modifications 
of the thing have any influence. If the stars have no power 
over the fortunes of Inankind, it is inlplied in the very tenns, 
that the conjunctions or oppositions of different stars can 
have no such power. 
Although the 1110st striking applications of the 
Iethod of 
ConconlÍtant .Y' a1"Ìations take place in the cases in which the 
l\Iethod of Difference, strictly so called, is impossible, its use 
is not confined to those cases; it nlay often usefully folIo"r 
after the l\Iethod of Difference, to gi \"e additional precision to 
a solution which that has found. 'Vhen by the l\lethod of 
Difference it has first been ascertained that a certain object 
produces a certain effect, the Method of Concolnitant Varia- 
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tions may be usefully called in to determine according to 
"'hat law the quantity or the different relations of the effect 
follow those of the cause. 



 7. The case in which this lnethod adn1Ïts of the most 
extensive employment, is that in which the variations of the 
cause are ,'ariations of quantity. Of such variations we nlay 
in general affirm with safety, that they will be attended not 
only with variations, but with similar variations, of the effect: 
tIle proposition, that more of the cause is followed by more 
of the effect, being a corol1ary from the principle of the 
Composition of Causes, ,,'hich, as we have seen, is the general 
rule of causation; cases of the opposite description, in which 
causes change their properties on being conjoined with one 
another, being, on the contrary, special and exceptional. 
Suppose, then, that when A changes in quantity, a also 
changes in quantity, and in such a manner that we can trace 
the numerical relation which the changes of the one bear to 
such changes of the other as take place within our lin1Ïts of 
observation. 'Ve may then, with certain precautions, safely 
conclude that the saIne nUInerical relation will hold beyond 
those lin1Ïts. If, for instance, we find that when A is double, a 
is double; that when A is treble or quadruple, a is treble or 
quadruple; we may conclude that if A were a half or a third, 
a would be a half or a third, and finally, that if A 'were anni- 
hilated, a would be annihilated, and that a is wholly the effect 
of A, or wholly the effect of the same cause with A. .And so 
with any other nunlerical relation according to which A and 
a would vanish sin1ultaneously; as for instance if a were pro- 
portional to the square of A. If, on the other hand, a is not 
,vholly the effect of A, but yet varies when A varies, it is pro- 
babl y a Inathematical function not of A alone but of A and some- 
thing else: its changes, for exanlple, may be such as would occur 
if part of it remained constant, or varied on some other prin- 
ciple, and the ren1ainder varied in SOlne nlunerical relation to 
t.he variations of A. In that case, when A dilninishes, a will 
seeln to approach not towards zero, but towards sonle other 
limit: and when the series of variations is such as to indicate 
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what that liluit is, if constant, or the lrnv of its variation if 
variable, the lin1Ït will exactly Ineasure how luuch of a is the 
effect of sonle other and independent cause, and the re- 
Inainder will be the efft>ct of .A (or of the cause of A). 
These conclusions, however, 11Hlst not be drawn without 
certain precautions. In the first place, the possibility of 
drawing theu1 at all, TIlanifestly suppo
es that ,ve aro 
acquainted not only with tho variations, but with the abso- 
lute quantities, both of _-\. and a. ]f we do not linow the 
total quantities, we cannot, of cour
e, determine the real 
nun1erical relation according to which those quantities vary. 
I t is therefore an error to conclude, as some have concluded, 
that because increase of heat expands bodies, that is, in- 
creases the distance between their particles, therefore the 
distance is wholly the effect of heat, and that if we could 
entirely exhaust the body of its heat, the particles would 
be in cOlllplete contact. This is no more than a guess, 
and of the Inost hazardous sort, not a legitilnatc induction: 
for since we neither know how llluch heat there is in any 
body, nor what is the real distance between any two of its 
particles, we cannot judge ,,-hether the contraction of the 
distance does or does not follow the din1Ïnution of the quan- 
tity of heat according to such a numerical relation that the 
two quantities would vanish silnultaneously. 
In contrast with this, let us consider a case in which the 
absolute quantities are known; the case contelllplated in the 
first law of lnotion; viz. that all boòies in motion continue 
to mo\-e in a straight line with unifol"1n velocity until acted 
upon by some new force. This assertion is in open opposi- 
tion to first appearances; all terrestrial objects, when in 
n10tion, gradually abate their velocity and at last stop; ,vÌÜch 
accordingly the ancients, with their inductio per enumerati- 
onem simplicem, ilnagined to be the law. Every nloving body, 
however, encounters \yarious obstacles, as friction, the resist- 
ance of the atlTIosphere, &c., which we kno,v by daily 
experience to be causes capable of destroying motion. It 
was suggested that the whole of the retardation might be 
owing to these causes. How was this inquired into? If the 
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obstacles could have been entirely removed, the case woulrl 
have been amenable to the l\lethod of Difference. They 
could not be removed, they could only be dilninished, and 
the case, therefore, adn1itted only of the l\iethod of Con- 
comitant Variations. This accordingly being employed, it 
was found that every diminution of the obstacles diminished 
the retardation of the motion: and inasmuch as in this case 
(unlike the case of heat) the total quantities both of the ante- 
cedent and of the consequent were known; it was practicable 
to estirnate, with an approach to accuracy, both the amount 
of the retardation and the amount of the retarding causes, or 
resistances, and to judge how near they both 'vere to being 
exhausted; and it appeared that the effect dwindled as 
rapidly, and at each step was as far on the road to,vards anni- 
hilation, as the cause ,vas. The silnple oscillation of a weight 
suspended froln a fixed point, and moved a little out of the 
perpendicular, which in ordinary circumstances lasts but a 
few Ininutes, was prolonged in Borda's experilnents to more 
than thirty hours, by dil1iinishing as n1uch as possible the 
friction at the point of suspension, and by lnaking the body 
oscillate in a space exhausted as nearly as possible of its air. 
There could therefore be no hesitation in assigning the whole 
of the retardation of motion to the influence of the obstacles: 
and since, after subducting this retardation froln the total 
phenolnenon, the remainder was an uniform velocity, the 
result ,vas the proposition known as the first law of nlotion. 
There is also another characteristic uncertainty affecting 
the inference that the law of variation which the quantities 
observe within our limits of observation, will hold beyond 
those limits. There is of course, in the first instance, the 
possibility that beyond the limits, and in circumstances 
therefore of which we have no direct experience, some 
counteracting cause might develop itself; either a new 
agent, or a new property of the agents concerned, which 
lies donnant in the eircumstances we are able to observe. 
This is an elelnent of uncertainty which enters largely into 
all our predictions of effects; but it is not peculiarly appli- 
cable to the l\iethod of Concomitant Variations. The un- 
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cert.ainty, however, of which I alll about to speak, is charn('- 
teristic of that method; especially in the cases in which the 
extreme 1Ïn1Îts of our observation are very narrow, in com- 
parison with the possible variations in the quantities of the 
phenolnena. Anyone who has tlH> slightest acquaintance 
with Iuathematics, is aware that very different laws of varia- 
tion B1ar produce numerical results which differ but slightly 
frol11 one another within narrow lin1Ïts; and it is often only 
when the absolute al110unts of variation are considerable, 
that the difference between the results given by one la\v and 
by another becolnes appreciahle. "
hen, therefore, such 
variations in the quantity of the antecedents as we have the 
means of obser\ ing, are Slnan in cOlnparison with the total 
quantities, there is much danger lest we should n1istake the 
numerical law, and be led to Iniscalculate t.he variations 
which would take place beyond the lin1Ïts; a miscalcu- 
lation which would vitiate any conclusion respecting the 
dependence of the effect upon the cause, that could be 
founded on those variations. Exan1ples are not wanting of 
such mi::,takes. " The fonnulæ," says Sir John IIerschel," 
"which have been elnpirically deduced for the elasticity of 
stealn, (till yerr recently,) and those for the resistance of 
fluids, and other similar subjects," when relied on beyond 
the linlÏts of the observations froln which they were deduced, 
"hav.e ahnost invariably failed to support the theoretical 
structures which have been erected on thenl." 
In this uncertainty, the conclusion \ve may draw from 
the concolnitant variations of a and A, to the existence of an 
invariable and exclusive connexion between theIn, or to the 
permanency of the same nUlnerical relation between their 
variations when the quantities are much greater or sroaner 
than those which we have had the lneans of observing, can- 
not be considered to rest on a complete induction. All that 
in such a case can be regarded as proved on the subject of 
causation is, that there is some connexion between the two 
phenou1ena; that A, or something which can influence A, 


'" Discourse on the Study of Natural Philosophy, p. 179. 
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must be one of the causes which collectively determine a. 
'Ve may, however, feel assured that the relation which we 
have observed to exist between the variations of A and a, 
"rill hold true in all cases which fall between the saIne 
extreme liInits; that is, wherever the utmost increase or 
diminution in ,vhich the result has been found by observa
 
tion to coincide with the law, is not exceeded. 
The four methods which it has now been attempted to 
describe, are the only possible modes of experimental inquiry, 
of direct induction à posteriori, as distinguished from deduc- 
tion: at least, I know not, nor am able to imagine, any 
others. And even of these, the 
lethod of Residues, as we 
have seen, is not independent of deduction; though, as it 
also requires specific experience, it may, ,vithout impro- 
priety, be included alnong methods of direct observation and 
experiment. 
These, then, with such assistance as can be obtained 
froln Deduction, con1pose the available resources of the 
human mind for ascertaining the laws of the succession of 
phenon1ena. Before proceeding to point out certain cir- 
cun1stances, by which the elnployment of these n1ethods is 
subjected to an Î1nmense increase of cOlnplication and of 
difficulty, it is expedient to illustrate the use of the methods 
by suitable exalnples drawn froln actual physical in\Testiga- 
tions. These, accordingly, will form .the subject of the suc- 
ceeding chapter. 
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MISCELLANEOUS EXA:\IPLES OF THE FOUR METHODS. 



 1. I 
HALL select, as a first example, an interesting 
speculatioll of one of the most en1Ïnent of theoretical chell1Ïsts, 
l>rofessor Liebig. The object in "iew, is to ascertain the 
imlnediate cause of the death produced by metanic poisons. 
Arsenious acid, and the salts of lead, bisllluth, copper, 
and lllercury, if introduced into the anilnal organisol, except 
in the smallest doses, destroy life. These facts have long 
been known, as insulated truths of the lowest order of 
generalization; but it was reserved for Liebig, by an apt 
etnployulent of the first two of our nlethods of experilnental 
inquiry, to connect the:se truths together by a higher induc- 
tion, pointing out what property, common to an these dele- 
terious substances, is the really operating cause of their 
fatal effect. 
'Vhen solutions of these substances are placed in suffi- 
ciently close contact with Inany anilnal products, albumen, 
n1Ïlk, nluscular fibre, and animal membranes, the acid or 
saIt leaves the water in which it was dissolved, and enters 
into combination with the anÏ1nal substance: which sub- 
stance, after being thus acted upon, is found to have lost its 
tendency to spontaneous decomposition, or putrefaction. 
Observation also sho\vs, in cases where death has been 
produced by these poisons, that the parts of the body with 
which the poisonous substances have been brought into 
contact, do not afterwards putrefy. 
..A.nd, finally, when the poison has been supplied in too 
small a quantity to destroy life, eschars are produced, that 
is, certain superficial portions of the tissues are destroyed, 
which are afterwards thrown off by the reparative process 
taking place in the healthy parts. 
VOL. I. 27 
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These three sets of instances adn1Ït of being treated 
according to the Method of Agreement. In all of them the 
metallic compounds are brought into contact with the sub- 
f?tances which cOlnpose the human or anin1al body; and the 
instances do not seem to agree in any other circumstance. 
The ren1aining antecedents are as different, and even oppo- 
site, as they could possibly be made; for in some the animal 
substances exposed to the action of the poisons are in a 
state of life, in others on] y in a state of organization, in 
others not even in that. And what is the result which 
follows in an the cases? The conversion of the anin1al 
substance (by combination with the poison) into a chemical 
compound, held together by so powerful a force as to resist 
the subsequent action of the ordinary causes of decomposi- 
tion. No\v, organic life (the necessary condition of sensitive 
life) consisting in a continual state of decon1position and 
l'ecomposition of the different organs and tissues; \Yhatever 
incapacitates them for this decomposition destroys life. 
And thus the proximate cause of the death produced by this 
description of poisons, is ascertained, as far as the l\lethod 
of Agreen1ent can ascertain it. 
Let us now bring our conclusion to the test of the Method 
of Difference. Setting out from the cases already men- 
tioned, in which the antecedent is the presence of substances 
fonning with the tissues a compound incapable of putrefac- 
tion, (and à fortiori incapable of the chemical actions ,vhicb 
constitute life,) and the consequent is death, either of the 
"Thole 01'ganisn1, or of some portion of it; let us compare 
,vith these cases other cases, as much resembling them as 
possible, but in which that effect is not produced. And, 
first, "many insoluble basic salts of arsenious acid are 
known not to be poisonous. The substance called alkargen, 
discovered by Bunsen, which contains a very large quantity 
of arsenic, and approaches very closely in cOlnposition to 
the organic arsenious compounds found in the body, has not 
the slightest injurious action upon the organism." Now 
when these substances are brought into contact with the 
ti
sues in any way, they do not COlll bine with theln; they 
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do not arrest their progress to decolnposition. As far, 
therefore, as these instances gu, it appears that when the 
effect is absent, it is ùy reason of the absence of that ante- 
cedent which we had already good ground for considering 
as the proxitnate cause. 
But the rigorous conditions of the 
Iethod of Difference 
are not Jet satisfied; for we cannot be surc that these Ul1- 
poisonous bodies agree with the poisonous substances in 
eyery property, except the particular one, of entering into a 
difficultly decolnposable coulpound with the aniIl1al tissues. 
To render the method strictly applicable, we need an 
instance, not of a different substance, but of one of the very 
saine substances, in circUlllstances which would prevent 
it froln forming, with the tissues, the sort of cOlnpound in 
question; and then, if death does not follo,v, our case is 
nlade onto Now such instances are afforded by the antidotes 
to these poisons. For exau]p]e, in case of poisoning hy 
arsenious acid, if hydrated peroxide of iron is adn1Ïnistered, 
the destructive agency is instantly checked. Now this per- 
oxide is kno\vn to combine with the acid, and fornl a COI11- 
pound, which, being insoluble, cannot act at all on anilual 
tissues. So, again, sugar is a well-known antidote to 
poisoning by salts of copper; and sugar reduces those salts 
either into metallic copper, or into the red suboxide, neither 
of which enters into combination with anilnal matter. The 
disease called painter's colic, so common in Inanufactories of 
white lead, is unknown where the ,yorkmen are accustolned 
to take, as a preservative, sulphuric-acid-Ielnonade (a solu- 
tion of sugar rendered acid by sulphuric acid). Ko,v diluted 
sulphuric acid has the property of deconlposing all C0111- 
pounds of lead with organic matter, or of preventing them from 
being formed. 
There is another class of instances, of the nature required 
by the 
Iethod of Difference, which seem at first sight to 
conflict ,vith the theory. Soluble salts of silver, such for 
instance as the nitrate, have the same stiffening antiseptic 
effect on decomposing animal substances as corrosive sub- 
limate and the most deadly metallic poisons; and when 
27-2 
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applied to the external parts of the body, the nitrate is a 
powerful caustic, depriving those parts of all active vitality, 
and causing them to be thrown off by the neighbouring 
living structures, in the forn) of an eschar. The nitrate 
and the other salts of silver ought, then, it would seeln, if 
the theory bè correct, to be poisonous; yet they luay be 
adnlinistered internally with perfect impunity. Froln this 
apparent exception arises the strongest confirmation which 
the theory has yet received. Nitrate of silver, in spite of its 
chemical properties, does not poison when introduced into 
the stolnach; but in the stonlach, as in all anilnal liquids, 
there is common salt; and in the stolnach there is also frf>e 
muriatic acid. 'rhese substances operate as natural anti- 
dotes, combining with the nitrate, and if its quantity is not 
too great, Í1nl1lediately converting it into chloride of silver; 
a substance very slightly soluble, and therefore incapable of 
c0111bining with the tissues, although to the extent of its 
solubility it has a medicinal influence, through an entirely 
different class of organic actions. 
The preceding instances have afforded an induction of a 
high order of conclusiveness, illustrative of the two siulplest 
of our four 111ethods; although not rising to the. maximum 
of certainty which the Method of Difference, in its most per- 
fect exemplification, is capable of affording. For (let us not 
forget) the positive instance and the negative one which the 
rigour of that nlethod requires, ought to differ only in the 
presence or absence of one single circumstance. No,v, in 
the preceding argument, they differ in the presence or 
absence not of a single circumstance, but of a single substance: 
and as every substance has innumerable properties, there is 
no knowing what nUlnber of real differences are involved in 
what is nominaHy and apparently only one difference. It is 
conceivable that the antidote, the peroxide of iron for ex- 
ample, may counteract the poison through SOlne other of its 
properties than that of forming an insoluble cOlnpound with 
it; and if so, the theory would fall to the ground, so far as 
it is supported by that instance. This source of uncertainty, 
which is a serious hindrance to all extensive generalizations 
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in chClnistry, is however reduced in the present case to 
almost the lowest degree possible, ,yhen we find that not 
only one substance, but many :substances, possess the capa- 
city of acting as ant.idotes to lllet.a11ic poisons, and that all 
these agree in the property of forming insoluble C01l1pounds 
with the poisons, while they cannot be ascertained to agree 
in any other property whatsoever. 'Ve hayc thus, in favour 
of the theory, all the cvidence which can be obtained by 
what we termed the Indirect )Iethod of Difference, or the 
Joint .i\Iethod of ...\greement and Difference; the evidence of 
which, t.hough it never can amount to that of the 
Iethod 
of Difference properly so called, may approach indefinitely 
near to it. 



 2. Let the object be. to ascertain the law of what is 
termed induced electricity; to find under what conditions 
any electrified body, whether positively or negatively elec- 
trified, gives rise to a contrary electric state in SOllIe other 
body adjacent to it. 
The most familiar exemplification of the phenomenon to 
he investigated, is the following. Around the prime con- 
ductors of an electrical nlachine, the atmosphere to some 
distance, or any conducting surface suspended in that atIno- 
sphere, is found to be in an electric condition opposite to that 
of the pritne conductor itself. Near and around the positive 
prÏIne conductor there is negative electricity, and near and 
around the negative prime conductor there is positive elec- 
tricity. "Then pith balls are brought near to either of the 
conductors, they becolne electrified with the opposite elec- 
tricity to it; either receiving a share from the already 
electrified atmosphere by conduction, or acted npon by the 
direct inductive influence of the conductor itself: they are 
then attracted by the conductor to which they are in opposi- 
tion; or, if withdrawn in their electrified state, they will be 
attracted by any other oppositely charged body. In like 
manner the hand, if brought near enough to the conductor, 


'" For this speculation I am indebted to Mr. Alexander Bain. 
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receives or gives an electric discharge; now we have no 
evidence that a charged conductor can be suddenly dis- 
charged unless by the approach of a body oppositely elec- 
trified. In the case, therefore, of the electrical machine, it 
appears that the accumulation of electricity in an insulated 
conductor is always accompanied by the excitement of the 
contrary electricity in the surrounding atmosphere, and in 
every conductor placed near the former conductor. It does 
not seeln possible, in this case, to produce one electricity by 
itself. 
Let us now examine all the other instances "Thich ,ye can 
obtain, resembling this instance in the given consequent, 
namely, the evolution of an opposite electricity in the neigh- 
bourhood of an electrified body. As one relnarkable instance 
we have the Leyden jar; and after the splendid experiments 
of Faraday in complete and final establishment of the sub- 
stantial identity of magnetism and electricity, we may cite 
the magnet, both the natural and the electro-lnagnet, in neither 
of which is it possible to produce one kind of electricity by 
itself, or to charge one pole without charging an opposite 
pole with the contrary electricity at the sanle time. 'Ve 
cannot have a magnet with one pole: if we break a natural 
loadstone into a thousand pieces, each piece will haye its 
two oppositely electrified poles complete within itself. In 
the voltaic circuit, again, we cannot have one current without 
its opposite. In the ordinary electric machine, the glass 
cylinder or plate, and the rubber, acquire opposite elec- 
tricities. 
Fronl all these instances, treated by the 1\fethod of Agree- 
ment, a general law appears to result. The instances embrace 
all the known modes in which a body can become charged 
with electricity; and in all of them there is found, as a con- 
comitant or consequent, the excitement of the opposite elec- 
tric state in some other body or bodies. It seems to follow 
that the two facts are invariably connected, and that the 
excitenlent of electricity in any body has for one of its 
necessary conditions the possibility of a simultaneous ex- 
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citculent of the opposite electricity in sonle neighbouring 
body. 
As the two contrary electricities can only be produced 
together, so they can only cease together. This may be 
shown by an application of the )Iethod of Difference to the 
example of the Leyden jar. It needs scarcely be here 
reluarked that in the Leyden jar, electricity can be accu- 
l11l1lated and retained in considerable quantity, by the con- 
trivance of having two conducting surfaces of equal extellt, 
and parallel to each other through the whole of that extent, 
,vith a non-conducting substance such as glass between them. 
'Vhen one side of the jar is charged positively, the other is 
charged negatively, and it was by virtue of t1JÌs fact that the 
Leyden jar served just now as an instance in OU1. employ- 
111ent of the l\Iethod of ...\greement. K ow it is impossible 
to discharge one of the coatings unless the other can be 
discharged at the same tilne. A conductor held to the posi- 
tive side cannot convey away any electricity unless an equal 
quantity be allowed to pass frolll the negative side: if one 
coating be perfectly insulated, the charge is safe. The dissi- 
pation of one must proceed pari passu with that of the other. 
The law thus strongly indicated adlnits of corroboration 
by the )Iethod of Concomitant Variations. The Leyden jar 
is capable of receiving a much higher charge than can ordi- 
narily be given to the conductor of an electrical machine. 
Now in the case of the Leyden jar, the metallic surface "hich 
recci ves the induced electricity is a conductor exactly similar 
to that which receives the prÏ1nar,y. charge, and is therefore 
as susceptible of receiving and retaining the one electricity, 
as the opposite surface of receiving and retaining the other; 
but in the machine, the neighbouring body which is to be 
oppositely electrified is the surrounding atlllosphere, or any 
body casually brought near to the conductor; and as these 
are general1y ll1uch inferior in their capacity of becoming 
electrified, to the conductor itself, their limited power im- 
poses a corresponding limit to the capacity of the conductor 
for being charged. As the capacity of the neighbouring body 
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for supporting the opposition increases, a higher charge be- 
comes possible: and to this appears to be owing the great 
superiority of the Leyden jar. 
A further and most deci
ive confirmation by the l\iethod 
of Difference, is to be found in one of Faraday's experiments 
in the course of his researches on the subject of induced 
electricity. 
Since common or machine electricity, and voltaic elec- 
tricity, may be considered for the present purpose to be 
identical, Faraday wished to know whether, as the prime 
conductor develops opposite electricity upon a conductor in 
its vicinity, so a voltaic current running along a wire would 
induce an opposite current upon another wire laid parallel 
to it at a short distance. Now this case is silnilar to the 
cases previously examined, in every circumstance except the 
one to which we have ascribed the effect. 'Ve found in the 
former instances that whenever electricity of one kind was 
excited in one body, electricity of the opposite kind Hlust be 
excited in a neighbouring body. But in Faraday's experi- 
ment this indispensable opposition exists within the wire 
itself. From the nature of a voltaic charge, the two opposite 
currents necessary to the existence of each other are both 
accommodated in one ,vire; and there is no need of another 
wire placed beside it to contain one of them, in the same way 
as the Leyden jar n1ust have a positive and a negative sur- 
face. The exciting cause can and does produce all the effect 
"rhich its laws require, independently of any electric excite- 
Inent of a neighbouring body. Now the result of the ex- 
periment with the second wire was, that no opposite current 
was produced. There was an instantaneous effect at the 
closing and breaking of the voltaic circuit; electric induc- 
tions appeared when the two wires were moved to and fronl 
one another; but these are phenomena of a different class. 
There was no induced electricity in the sense in which this is 
predicated of the Leyden jar; there was no sustained current 
I.unning up the one wire while an opposite current ran down 
the neighbouring wire; and this alone would have been a 
true paraHel case to the other. 
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It thus appears by the combined evidence of the )let1l0<1 
of AgrePll1ent, the l\lethod of Concolnitant 'T ariations, and 
the UIOst rigorous fonn of the l\Iethod of l)iflcrencc, that 
neither of the two kinds of electricity can be excited without 
an equal excitclnent of the other and opposite kind: that 
both are effects of the saIne caus(' ; that the possibility of the 
one is a condition of the possibi1ity of the other, and the 
quantity of the one an impassable lin1Ït to the quantity of the 
other. A scientific result of considerable interest in itself, 
and illustrating those three lnethods in a Iuanncr both cha- 
racteristic and easily intelligible.- 



 3. Our third example shaH be extracted froln Sir JolIn 
IIcrschel's Discour..
e on tile #..
tud!J of Natural Philosophy, a 
work replete with happily-selected exclnplifications of induc- 
tive processes froln almost every departInent of physical 
science, and in which alone, of aU Looks which J have l11et 
with, the four Inethods of induction are distinctly recognised, 
though not so clearly characterized and defined, nor their 
correlation so fully shown, as has appeared to me desirable. 
The present exanlple is described by Sir John llerschel as 
" one of the 1110st beautiful specinlens" which can be cited 
" of inductive experimental inquiry lying within a JIloderate 
compass;" the theory of dew, first prol11ulgated by the late 
Dr. "Tells, and now universally adopted by scientific autho- 
rities. The passages in inverted commas are extracted ver- 
batinl frOlTI the" Discourse."t 


... This view of the necessary coexistence of opposite excitements involves 
a great extension of the original doctrine of two electricities. The early 
theorists assumed that, when amber was rubbed, the amber was made positive 
and the rubber negative to the same degree; but it never occurred to them to 
suppose that the existence of the amber charge was dependent on an opposite 
charge in the bodies with which the amber was contiguous, while the existence 
of the negative charge on the rubber was equally dependent on a contrary 
state of the surfaces that might accidentally be confronted with it; that, in 
fact, in a case of electrical excitement by friction, four charges were the 
minimum that could exist. But this double electrical action is essentiaIly 
implied in the explanation now universally adopted in regard to the phenomena 
of the common electric machine. 
t Pp. 159-162. 
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"Suppose dew were the phenomenon proposed, whose 
cause ,ve would know. In the first place" we must deter- 
mine precisely what we mean by dew: what the fact really 
is, whose cause we desire to investigate. " 'Ve must sepa- 
rate dew from rain, and the moisture of fogs, and limit the 
application of the term to what is really meant, which is, the 
spontaneous appearance of moisture on substances exposed 
in the open air when no rain or visible wet is falling." This 
answers to a preliminary operation which will be character- 
ized in the ensuing book, treating of operations subsidiary to 
induction.. The state of the question being fixed, 've come 
to the solution. 
"Now, here ,ve have analogous phenomena in the mois- 
ture which bedews a cold metal or stone when we breathe 
upon it; that \vhich appears on a glass of ,vater fresh from 
the well in hot weather; that which appears on the inside of 
,vindows when sudden rain or hail chills the external air; 
that which nlns down our walls when, after a long frost, a 
,v arm moist thaw comes on." Comparing these cases, we 
find that they all contain the phenomenon which was pro- 
posed as the subject of investigation. Now" aU these in- 
stances agree in one point, the coldness of the object dewed, 
in comparison with the air in contact with it." But there 
still relnains the IllOSt itnportant case of all, that of nocturnal 
dew: does the same circumstance exist in this case? "Is it 
a fact that the object dewed is colder than the air? Certainly 
not, one would at first be inclined to say; for what is to make 
it so? But.... the experiment is easy: we have only to 
lay a thermometer in contact with the dewed substance, and 
hang one at a little distance above it, out of reach of its influ- 
ence. 1'he experiulent has been therefore made; the ques- 
tion has been asked, and the answer has been invariably in 
the affirnlative. . 'Vhenever an object contracts dew, it is 
colder than the air." 
IIere then is a complete application of the .l\Iethod of 
Agreement, establishing the fact of an invariable connexion 


* Infra, book iv., chap. ii. On Abstraction. 
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bC'tween the deposition of dew on a surface, and the coldness 
of that surface cOlnparcd with tIle external air. tiut which 
of these is cause, and \vhich effect? or are they both effects 
of something else? On this subject the l\Iethod of .Agrep- 
Inent can afford us no light: we must call in a more potent 
lllethod. " 'Ve InHst collect l110rc facts, or, which comes to 
the saIne thing, vary the circlunstauces ; since every instance 
in which the circumstances difler is a fresh fact: and espe- 
cially, we 111HSt note the contrary or negative cases, i. e., 'where 
no dew. is produced:" for a cOlllparison between instances of 
dew anrl instances of no de\v, is the condition necessary to 
hring the 
Iethod of Difference into play. 
"X ow, first, uo dew is produced on the surface of polished 
metals, but it is very copiously on glass, both exposed with 
their faces upwards, and in SOlne cases the under side of a 
110rizontal plate of glass is also clewed." l1ere is an instance 
in ,vhich the eflect is produced, and another instance in which 
it is not produced; but we cannot yet pronounce, as the 
canon of the l\Iethod of Difference requires, that the latter 
instance agrees with the former in all its circulnstances ex- 
cept one; for the differences between glass and polished 
Inetals are manifold, and the only thing we can as yet be sure 
of is, that the cause of de\v will be found among the circunl- 
stances by which the fOrIller substance is distinguished frolll 
the latter. But if we could be sure that glass, and the various 
other substances on ,vhich dew is deposited, have only one 
quality in common, and that polished metals and the other 
substances on which de\v is not deposited have also nothing 
in common but the one circumstance, of not having the one 
quality which the others have; the requisitions of the l\Iethod 
of Difference \vould be cOlnpletely satisfied, and we should 
recognise, in that quality of the substances, the cause of dew. 
This, accordingly, is the path of inquiry which is next to be 
pursued. 
" In the cases of polished Inetal and polished glass, the 
contrast shows evidently that the substance has much to do 
,,-jth the phenomenon; therefore let the substance alone be 
diversified as much as possible, by exposing polished sur- 
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faces of various kinds. This done, a scale if inten.jity becomes 
obvious. 'rhose polished substances are fonnd to be most 
strongly clewed which conduct heat worst; while those which 
conduct well, resist de\v DIOst effectually." The cOlnplica- 
tion increases; here is the l\1ethod of Concomitant Varia- 
tions called to our assistance; and no other DJethod was 
practicable on this occasion; for the quality of conducting 
heat could not be excluded, since all substances conduct 
heat in some degree. The conclusion obtained is, that 
cæteris paribus the deposition of dew is in some proportion to 
the power which the body possesses of resisting the passage 
of heat; and that this, therefore, (or something connected 
'With this,) must be at least one of the causes which assist in 
producing the deposition of dew on the surface. 
"But if we expose }.ough surfaces instead of polished, 
we sometimes find this law interfered with. Thus, rough- 
'ened iron, especially if painted over or blackened, becomes 
clewed sooner than varnished paper: the kind of surface, 
therefore, has a great influence. Expose, then, the same 
n1aterial in very diversified states as to surface," (that is, 
employ the Method of Difference to ascertain concomitance 
of variations,) "and another scale of intensity becomes at 
once apparent; those surfaces which part with their Ileat most 
readily by radiation, are found to contract dew most copi- 
ously." Here, therefore, are the requisites for a second 
employment of the l\lethod of Concomitant Variations; 
which in this case also is the only method available, since 
all substances radiate heat in some degree or other. The 
conclusion obtained by this new application of the method 
is, that cæteris paribus the deposition of dew is also in some 
proportion to the power of radiating heat; and that the 
qualit
 of doing this abundantly (or SOlne cause on which 
that quality depends) is another of the causes which pro- 
mote the deposition of dew on the substance. 
"Again, the influence ascertained to exist of substance 
and surface leads us to consider that of texture: and here, 
again, we are presented on trial with relnarkable differences, 
and with a third scale of intensity, pointing out substances 
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of a close firm texture, such as stones, metals, &c., as unfa- 
yourable, but those of a loose one, as cloth, velvet, wool, eider- 
down, cotton, &c., as elninently favourable to the contraction 
of dew." The .:\lethod of Concolnitant Variatiolls is here, 
for the third tilne, had recourse to; and, as before, froln 
necesbity, since the texture of no substance is absolutely 
finn or absolutely loose. Looseness of texture, therefore, 
or something which is the cause of that quality, is another 
circumstance which promotes the depo:jitiun of dew; but 
this third caust' resolves itself into the first, viz. the quality 
of resisting the passage of heat: for substances of loose 
texture "are precisely those which are best adapted for 
clothing, or for iInpeding the free passage of heat frolll the 
skin into the air, so as to anow their outer surfaces to be 
very cold, while they remain wann within;" and this last is, 
therefore, an induction (from fresh instances) sÌ1nply corro- 
borative of a former induction. 
It thus appears that the instances in which much dew is 
deposited, which are very various, agree in this, and, so far as 
we are able to observe, in this only, that they either radiate 
heat rapidly or conduct it slowly: qualities between which 
there is no other circll1llstance of agreement, than that by 
virtue of either, the body tends to lose heat from the surface 
Inore rapidly than it can be restored from ,vithin. The 
instances, on the contrary, in which no dew, or but a sman 
quantity of it, is fOfll1ed, and which are also extremely 
various, agree (so far as we can observe) in nothing except 
in not having this same property. 'Ve seem, therefore, to 
have detected the characteristic difference between the sub- 
stances on which dew is produced, and those on which it is 
not produced. And thus have been realized the requisitions 
of what we ha ye termed the In direct IVlethod of Difference, 
or the Joint l\Iethod of Agreement and Difference. The 
example afforded of this indirect method, and of the manner 
in which the data are prepared for it by the lVlethods of 
Agreement and of Concomitant Variatiolls, is the most 
ilnportant of all the illustrations of induction afforded by 
this interesting speculation. 



430 


INDUCTION. 


We might now consider the question, on what tIle 
deposition of dew depends, to be cOlnpletely solved, if we 
could be quite sure that the substances on which dew is 
produced differ froln those on which it is not, in nothing but 
in the property of losing heat from the surface faster than 
tbe loss can be repaired from \vithin. And though we 
never can have that complete certainty, this is not of so 
much importance as might at first be supposed; for we 
have, at all events, ascertained that even if there be any other 
quality hitherto unobserved which is present in all the sub- 
stances which contract dew, and absent in those which do 
not, this other property.must be one which, in all that great 
number of substances, is present or absent exactly where the 
property of being a better radiator than conductor is pre- 
sent or absent; an extent of coincidence which affordê a 
strong presumption of a community of cause, and a con- 
sequent invariable coexistence between the two properties; 
so that the property of being a better radiator than con- 
ductor, if not itself the cause, ahnost certainly always accom- 
panies the cause, and for purposes of prediction, no error is 
likely to be conlmitted by treating it as if it were really such. 
Reverting now to an earlier stage of the inquiry, let us 
remember that ,ve had ascertained that, in every instance 
where de,v is formed, there is actual coldness of the surface 
below the temperature of the surrounding air; but we were 
not sure whether this coldness was the cause of dew, or its 
effect. This doubt we are now able to resolve. 'Ve have 
found that, in every such instance, the substance must be 
one \vhich, by its own properties or laws, would, if exposed 
in the night, become colder than the surrounding air. The 
coldness therefore, being accounted for independently of the 
dew, while it is proved that there is a connexion between 
the two, it lnust be the dew which depends on the coldness; 
or in other words, the coldness is the cause of the dew. 
This law of causation, already so amply established, 
admits, however, of efficient additional corroboration in 
no less than three ways. First, by deduction froDI the 
known laws of aqueous vapour when diffused through air 
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or any other gas; and though we have not yet conle to 
the Deductive )Iethod, we will not omit what is necessary 
to render this speculation conlplete. It is known by direct 
experÏ1ncnt that only a lilnited quantity of water can remain 
suspended in the state of vapour at each degree of telupera- 
ture, and that this Inaxillluill grows less and less as the 
tenlperatnre din1Ínishe
. Fronl this it follows, deductively, 
that if there is already as Hluch vapour suspended as the air 
,vill contain at its existing tCluperature, any lowering of that 
temperature will cause a portion of the vapour to be con- 
densed, and beconle water. But, again, we know deduc- 
tively, froTH thc laws of heat, that the contact of the air with 
a body colder than itself, will necessarily lower the tempera- 
ture of the stratuln of air Ï1nnlediately applied to its surface; 
and will therefore cause it to part with a portion of its water, 
which accordingly will, by the ordinary laws of gravitation 
or cohesion, attach itself to the surface of the body, thereby 
constituting de".. This deductive proof, it ",,.ill have been 
seen, has the ad vantage of proving at once, causation as 
well as coexistence; and it has the additional advantage that 
it also accounts for the exceptions to the occurrence of the 
phenomenon, the cases in which, although the body is colder 
than the air, yet no dew is deposited; by showing that this 
,vill necessarily be the case when the air is so under-supplied 
with aqueous vapour, comparatively to its temperature, tbat 
even when somewhat cooled by the contact of the colder 
body, it can still continue to hold in suspension all the 
vapour which was previously suspended in it: thus in a very 
dry sunnner there are no dews, in a very dry winter no hoar 
frost. Here, therefore, is an additiona] condition of the pro- 
duction of dew, which the Inethods ,ve previously made use 
of failed to detect, and which might have l.emained still 
undetected, if recourse had not been had to the plan of 
deducing the effect from the ascertained properties of the 
agents known to be present. 
The second corroboration of the theory is by direct ex- 
periment, according to the canon of the 
Iethod of Difference. 
"r e can, by cooling the surface of any body, find in all cases 
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sonle temperature, (illore or less inferior to that of the sur- 
rounding air, according to its hygrometric condition), at which 
dew will begin to be deposited. Here, too, therefore, the 
causation is directly proved. We can, it is true, accomplish 
this only on a small scale; but we have ample reason to con- 
clude that the same operation, if conducted in Nature's great 
laboratory, ,vould equally produce the effect. 
And, finally, even on that great scale we are able to verify 
the result. The case is one of those rare cases, as we have 
shown theln to be, in which nature works the experilnent for - 
us in the saIne nlanner in which we ourselves perfonn it; 
introducing into the previous state of things a single and per. 
fecdy definite new circunlstance, and nlanifesting the effect 
so rapidly that there is not time for any other nlaterial change 
in the pre-existing circumstances. "It is observed that dew 
is never copiously deposited in situations nluch screened 
from the open sky, and not at all in a cloudy night; but if 
tile clouds withdraw even for a few minutes, and leave a clear 
opening, a deposition of dew presently begins, and goes on in- 
creasing. . . . . Dew fornled in clear intervals will often even 
evaporate again when the sky }>ecomes thickly overcast." 
The proof, therefore, is complete, that the presence or absence 
of an uninterrupted cOlnmunication with the sky causes the 
deposition or non-deposition of dew. Now, since a clear sky 
is nothing but the absence of clouds, and it is a known pro- 
perty of clouds, as of all other bodies between which and any 
given object nothing intervenes but an elastic fluid, that they 
tend to raise or keep up the superficial tenlperature of the 
object by radiating heat to it, we see at once that the disap- 
pearance of clouds will cause the surface to cool; so tbat 
Nature, in this case, produces a change in the antecedent by 
definite and known means, and the consequent follows ac- 
cordingly: a natural experiment \vhicIl satisfies the requisi- 
tions of the l\lethod of Difference.- 


'" I must, however, remark, that this example, which seems to militate 
against tbe assertion we made of the comparative inapplicability of the Method 
of Difference to cases of pure observation, is really one of those exceptions 
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The accuululated proof of which the Theory of Dew has 
been found susceptible, is a striking instance of the fulness 
of assurance which the inductive evidence of laws of causa- 
tion lllay attain, in cases in which the invariaùle sequence is 
hy no means obvious to a superficial view. 



 4. The last eXíunple will have convcyed to anyone 
by \\'hOlll it has been duly followed, so clear a conception of 
the use and practical managelnent of three of the fuur 111e- 
thods of experiluental inqniry, as to supt'rsedc the nccessity 
of any further exelnplification of then}. l'he relllaining 
Inethod, that of Residues, not having found any placc either 
in this or in the two preceding investigations, I shall extract 
from 
ir John llerschcl SOllIe exalnples of that Incthod, with 
the relnarks by which they arc introduced. 
" It is by this process, in fact, that science, in its present 
advanced state, is chiefly prolllotcd. )lost of the pheno- 
1uena which X ature presents arc ,'ery COlllplicated; and when 
the effects of all known causes are estiu1atcd with exactness, 
and subducted, the residual facts are constantly appearing in 
the form of phenoluena altogether new, and leading to the 
nlo
t ilnportan t conclusions. 
" For exaullJle : the return of the COlnet predicted by 1>1"0- 


which, according to a proverbial expression, prove the general rule. For in 
this case, in which Nature, in her experiment, seems to have imitated the 
type of the experiments made by man, she has only succeeded in producing 
the likeness of man's most imperfect experiments; namely, those in which, 
though he succeeds in producing the phenomenon, he does so by employing 
complex means, which he is unable perfectly to analyse, and can form there- 
fore no sufficient judgment what portion of the effects may be due, not to the 
supposed cause, but to some unknown agency of the means by which that 
cause was produced. In the natural experiment which we are speaking of, 
the means used was the clearing off a canopy of clouds; and we certainly do 
not know sufficiently in what this process consists, or on what it depends, to 
be certain à priori that it might not operate upon the deposition of dew inde- 
pendently of any thermometric effect at the earth's surface. Even, therefore, 
in a case so favourable as this to :K ature's experimental talents, her experiment 
is of little value except in corroboration of a conclusion already attained 
through other means. 
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fessor Encke, a great many tÍ1nes in succession, and the 
general good agreement of its calculated with its observed 
place during anyone of its periods of visibility, ,vould lead 
us to say that its gravitation towards the sun and planets is 
t1le sole and sufficient cause of all the phenomena of its orbi- 
tual motion: but when the effect of this cause is strictly cal- 
culated and subducted from the observed ll10tion, there is 
found to renlain behind a 'residual phenomenon, which would 
never have been otherwise ascertained to exist, which is a 
small anticipation of the tÏIne of its reappearance, or a dimi- 
nution of its periodic time, which cannot be accounted for by 
gravity, and whose cause is therefore to be inquired into. 
Such an anticipation would be caused by the resistance of a 
mediuln disseminated through the celestial regions; and as 
there are other good reasons for believing this to be a vera 
causa," (an actually existing antecedent,) "it has therefore 
been ascribed to such a resistance. 
"1\1. Arago, having suspended a magnetic needle by a silk 
thread, and set it in vibration, observed, that it canle luuch 
sooner to a state of rest ,yhen suspended over a plate of cop- 
per, than when no such plate was beneath it. Now, in both 
cases there were two veræ caZlsæ" (antecedents known to 
exist) "why it should conle at length to rest, viz. the resist- 
ance of the air, which opposes, and at length destroys, all 
motions perfornled in it; and the want of perfect Inobility in 
the silk thread. But the effect of these causes being exactly 
known by the observation made in the absence of the copper, 
and being thus allowed for and subducted, a residual pheno- 
menon appeared, in the fact that a retarding influence was 
exerted by the copper itself; and this fact, once ascertained, 
speedily led to the knowledge of an entirely new and unex- 
pected class of relations." 'l"'his example belongs, however, 
not to the Method of Residues but to the l\iethod of Differ- 
ence, the la,v being ascertained by a direct comparison of 
the results of two experiments, which differed in nothing but 
the presence or ahsence of the plate of copper. To have 
made it exemplify the l\iethod of Residues, the effect of the 
l"esistance of the air and that of the rigidity of the silk should 
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have been calculated l) priori, frolll the laws obtained Ly 
separate and foregone experilnents. 
"ITnexpected and peculiarly striking COllfÍnllations of 
inductive laws frequcntly occur in the fornl of residual phc- 
nOlllcna, in the course of investigations of a widely different 
nature from those which gave rise to the inductions therll- 
selves. .L\ very elegant exanlplc lnay be cited in the unex- 
pected confinnatioll of the law of the developulcllt of hcat in 
clastic fluids by cOlnpression, which is afIordcd by the phe- 
1I0rnena of sound. The inquiry into the cause of sound had 
led to conclusions respecting its rnode of propagation, frolll 
which its velocity in the air could be precisely calculated. 
The calculations were perfol"ll1cd; but, "hen cOlnpared with 
fact, though the agree1l1ent was quite 
ufficicnt to 
how the 
general correctness of the cause and lllodc of propagation 
as
igned, yet the whole velocity could not be shown to arise 
frol11 this theory. There was still a rpsidual velocity to Le 
accounted for, which placed dynall1Ïcal philosophers for a 
long time in a great dilellulla. A.t length Laplace struck on 
the happy idca, that this Inight arise from the heat den
'loped 
in the act of that condensation which necessarily takes place 
at every vibration by which sound is conveyed. The luatter 
was subjected to exact calculation, and the result was at once 
the complete explanation of the residual phenolnenon, and a 
striking confirnlation of the general law of the developlnent 
of heat by compression, under circumstances beyond artificial 
imitation. " 
")Iany of the new elplnents of chemistry ha \'e been 
detected in the investigation of residual phenonlena. Thus 
Ärfwedson discovered lithia by perceiving an excess of 
,,,eight in the sulphate produced frorn a slnall portion of 
what he considered as magnesia present in a mineral he 
had analysed. It is on this principle, too, that the slnall 
concentrated residues of great operations in the arts are 
almost sure to be the lurking places of new chemical ingre- 
dients: witness iodine, brome, selenium, and the new Inetals 
accompanying platina in the experiments of ,,,... ollastol1 and 
28-2 
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Tennant. It was a happy thought of Glauber to exaUl1ne 
what everybody else threw away.". 
" Almost all the greatest discoveries in Astronolny," says 
the same author, t "have resulted fron1 t11e consideration of 
residual phenoInena of a quantitative or nUI1)erical kind. . . . 
I t was thus that the grand discovery of the precession of 
the equinoxes resulted as a residual phenOIIlCnOn, fronl the 
imperfect explanation of the return of the seasons by the 
return of the sun to the saIne apparent place al1long the 
fixed stars. Thus, also, aberration and nutation resulted as 
residual phenolnena from that portion of the changes of the 
apparent places of the fixed stars which "ras left unac- 
counted for by precession. And thus again the apparent 
proper motions of the stars are the observed residues of 
their apparent 11l0Vel1JPnts outstanding and unaccounted for 
by strict calculation of the effects of precession, nutation, and 
aberration. The nearest approach which human theories 
can make to perfection is to diminish this residue, this caput 
'mortuum of observation, as it may be considered, as much as 
practicable, and, if possible, to reduce it to nothing, either 
by showing that sOllJething has been neglected in our estima- 
tion of known causes, or by reasoning upon it as a new fact, 
and on the principle of the inductive philosophy ascending 
froln the effect to its cause or causes." 
'The disturbing effects lllutually produced by the earth 
and planets upon each other's motions were first brought to 
light as residual phenomena, by the difference which ap- 
peared between the observed places of those bodies, and the 
places calculated on a consideration solely of their gravita- 
tion towards the sun. It was this which deterulined astro- 
nomers to consider the law of grayitation as obtaining between 
all bodies whatever, and therefore between all particles of 
llHttter; their first tendency having been to regard it as a 
force acting only between each planet or satellite and the 
central body to whose systelll it belonged. Again, the 
catastrophists, in geology, be their opinion right or wrong, 


· Discourse, pp. 156-8, and 171. 
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support it on the plea, that after the effect of all causes 
now in operation has heen allowed for, there rClllaillS in the 
existing constitution of the earth a large residue of facts, 
proving the existence at fonner periods either of other forces, 
or of the saIne forces in a l11uch greater degree of intensity. 
To add one more example: those who assert, what no one 
has ever shewn any real ground for belicving, that there is 
in one IUllnan individual, one sex, or one race of Inankind 
o\"er another, an inherent and inexplica1le superiority in 
Inental faculties, could only substantiate their proposition by 
subtracting froln the differences of intellect which we in fact 
see, all that can be traced by known laws either to the ascer- 
tained differences of physical organization, or to the dif- 
ferences which have existed in the outward cirClunstances in 
which the subjects of the cOlllparison have hitherto ùeen 
placed. 'Vhat these causes might fail to account for, would 
constitute a residual phenonlenon, which and whicll alone 
would be evidence of an ulterior original distinction, and 
the 111CaSUre of its al11ount. But the assertors of such sup- 
posed differences haye not provided thelnselves with these 
necessary logical conditions of the establishment of their 
doctrine. 
The spirit of the l\Iethod of Residues being, it is hoped, 
sufficiently intelligible from these exanlples, and the other 
three n1ethods having been so aptly exelnplified in the 
inductive processes which produced the Theory of Dew, we 
Illay here close our exposition of the four Inethods, con- 
sidered as employed in the investigation of the simpler and 
Inore eleu1entary order of the con1binations of phenolnena.- 


'" Dr. 'Vhewell, in his reply, expresses a very unfavourable opinion of the 
utility of the Four :\Iethods, as well as of the aptness of the examples by which 
I have attempted to illustrate them. His words are these (pp. 44-6): 
" Upon these methods, the obvious thing to remark is, that they take for 
granted the very thing which is most difficult to discover, the reduction of the 
phenomena to formulæ such as are here presented to us. 'Vhen we have any 
set of complex facts offered to us; for instance, those which were offered in 
the cases of discovery which I have mentioned,-the facts of the planetary 
paths, of falling bodies, of refracted rays, of cosmical motions, of chemical 
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analysis; and when, in any of these cases, we would discover the law of 
nature which governs them, or, if anyone chooses so to term it, the feature in 
which all the cases agree, where are we to look for our A, B, C, and a, b, c? 
Nature does not present to us the cases in this form; and how are we to 
reduce them to this f9rm? You say, when we find the combination of ABC 
with a b c and A B D with a b d, then we may draw our inference. Granted; 
but when and where are we to :find such combinations? Even now that the 
discoveries. are made, who will point out to us what are the A, B, C, and a, b, c 
elements of the cases which have just been enumerated? 'Vho will tell us 
which of the methods of inquiry those historically real and successful inquiries 
exemplify? 'Yho will carry these formulæ through the history of the sciences, 
as they have really grown up; and shew us that these four methods have been 
operative in their formation; or that any light is thrown upon the steps of 
their progress by reference to these formulæ?" 
He adds that, in this work, the methods have not been applied" to a large 
body of conspicuous and undoubted examples of discovery, extending along 
the whole history of science," which ought to have been done in order that 
the methods might be shown to possess the "advantage" (which he claims as 
belonging to his own) of being those "by which all great discoveries in science 
have really been made."-(p. 66.) 
There is a striking similarity between the objections here made against Canons 
of Induction, and what was alleged, in the last century, by as able men as 
Dr. 'Vhewell, against the acknowledged Canon of Ratiocination. Those who 
protested against the Aristotelian Logic said of the Syllogism, what Dr. 
"
hewell says of the Inductive Methods, that it "takes for granted the very 
thing which is most difficult to discover, the reduction of the argument to 
formulæ such as are here presented to us." The grand difficulty, they said, is 
to obtain your syllogism, not to judge of its correctness when obtained. On 
the matter of fact, both they and Dr. Whewell are right. The greatest difficulty 
in both cases is first that of obtaining the evidence, and next, of reducing it to 
the form which tests its conclusiveness. But if we try so to reduce it without 
knowing to what, we are not likely to make much progress. It is a more 
difficult thing to solve a geometrical problem, than to judge whether a proposed 
solution is correct: but if people were not able to judge of the solution when 
found, they would have little chance of :finding it. And it cannot be pretended 
tbat to judge of an induction when found, is perfectly easy, is a thing for 
which aids and instruments are superfluous; for erroneous inductions, false 
inferences from experience, are quite as common, on some subjects much com- 
moner, than true ones. The business of Inductive I..ogic is to provide rules 
and models (such as the Syllogism and its rules are for ratiocination) to which 
if inductive arguments conform, those arguments are conclusive, and not 
otherwise. This is wbat the Four Methods profess to be, and what I believe 
they are universally considcred to be by experimental philosophers, who had 
practised all of them long before anyone sought to reduce the practice to 
theory. 
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The assailants of the Syllogism had also anticipated Dr. 'Vhewell in the 
other branch of his argument. They said that no discoveries were ever made 
by syllogism; and Dr. "
hewell says, or seems to say, that none were ever 
made by the four :Methods of Induction. To the former objectors, .Archbishop 
"rhatcly very pertinently answered, that their argument, if good at all, \\-as 
good against the reasoning process altogether; for whatever cannot be 
reduced to syllogism, is not reasoning. _\nd Dr. "Ì1eweIrs argument, if good 
at all, is good against all inferences from experience. In saying that no dis- 
coveries were ever made by the four )Iethods, he affirms that none were ever 
made by observation and experiment; for assuredly if any were, it was by one 
or other of those methods. 
This difference between us accounts for the dissatisfaction which my 
examples give him; for I did not select them with a view to satisfy anyone who 
required to be convinced that observation and experiment are modes of acquir- 
ing knowledge: I confess that in the choice of them I thought only of illus- 
tration, and of facilitating the conception of the )lethods by concrete instances. 
If it had been my object to justify the processes themselves as means of inves- 
tigation, there would have been no need to look far off, or make use of recon- 
dite or complicated instances. As a specimen of a truth ascertained by the 
:Method of Agreement, I might have chosen the proposition, "Dogs bark." 
This dog, and that dog, and the other dog, answer to ABC, A D E, A F G. 
The circumstance of being a dog, answers to A. Barking answers to a. As 
a truth made known by the 1Iethod of Difference, " Fire burns" might have 
sufficed. Before I touch the fire I am not burnt; this is B ('; I touch it, and am 
burnt; this is ABC, a B C. 
Such familiar experimental processes are not regarded as inductions by 
Dr. "
hewell; but they are perfectly homogeneous with those by which, even 
on his own shewing, the pyramid of science is supplied with its base. In vain 
he attempts to escape from this truth by laying the most arbitrary restrictions 
on the choice of examples admissible as instances of Induction: they must 
neither be such as are still matter of discussion (p. 47), nor must any of them 
be drawn from mental and social subjects (p. 53), nor from ordinary obser- 
vation and practical life (pp. 11-15). They must be taken exclusively from 
the generalizations by which scientific thinkers have ascended to great and 
comprehensive laws of natural phenomena. N ow it is seldom possible, in these 
complicated inquiries, to go much beyond the initial steps, without calling in 
the instrument of Deduction, and the temporary aid of hypotheses ; as I myself, 
in common with Dr. "newell, have maintained against the purely empirical 
school. Since therefore such cases could not conveniently be selected to 
illustrate the principles of mere observation and experiment, Dr. 'Yhewell 
takes advantage of their absence to represent the Experimental :Methods as 
serving no purpose in scientific investigation; forgetting that if those methods 
had not supplied the first generalizations, there would have been no materials 
for his own conception of Induction to work upon. _ 
His challenge, however, to point out which of the four methods are exem- 
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plified in certain important cases of scientific inquiry, is easily answered. "The 
planetary paths," as far as they are a case of induction at all,'" fall under the 

lethod of Agreement. The law of "falling bodies," namely that they 
describe spaces proportional to the squares of the times, was historically a 
deduction from the first law of motion; but the experiments by which it was 
verified, and by which it might have been discovered, were examples of the 
Method of Agreement; and the apparent variation from the true law, caused 
by the resistance of the air, was cleared up by experiments in vacuo, constituting 
an application of the l\-Ietbod of Difference. The law of "refracted rays," 
(the constancy of the ratio between the sines of incidence and of refraction for 
each refracting substance) was ascertained by direct measurement, and there- 
fore by the :Method of Agreement. The" cosmical motions" were determined 
by highly complex processes of thought, in which Deduction was predominant, 
but the :Methods of Agreement and of Concomitant Variations had a large part 
in establishing the empirical laws. Every case without exception of " chemical 
analysis" constitutes a well marked example of the Method of Difference. To 
anyone acquainted with the subjects-to Dr. 'Vhewell himself, there would 
not be the smallest difficulty in setting out" the ABC and a b c elements" of 
these cases. 
If discoveries are ever made by observation and experiment without 
Deduction, the four methods are methods of discovery: but eyen if they were 
not methods of discovery, it would not be the less true that they are the sole 
methods of Proof; and in that character, even the results of Deduction are 
amenable to them. The great generalizations which begin as Hypotheses 
must end by being proved, and are in reality (as will be shown hereafter) 
proved by the Four :Methods. N ow it is with Proof, as such, tbat Logic is 
principally concerned. This distinction has indeed no chance offìnding favour 
with Dr. 'Yhewell; for it is the peculiarity of his system not to recognise, in 
cases of Induction, any necessity for proof. If, after assuming an hypothesis 
and carefully collating it with facts, nothing is brought to light inconsistent 
with it, that is, if experience does not disprove it, he is content: at least until 
a simpler hypothesis, equally consistent with experience, presents itself. If 
this be Induction, doubtless there is no necessity for the four methods. But to 
suppose that it is so, appears to me a radical misconception of the nature of 
the evidence of physical truths. 


'" See, on this point, the second chapter of the present Book. 



CII...\.PTER X. 


01<" PLURALITY OF CAUSES; AXD OF "rlIl<
 I
Tgnl\IIX'I'URß 
OF EFI<'ECTS. 



 1. IN the preceding exposition of the four luethods of 
observation and experÏ1nent, by which wc contrive to dis- 
tinguish among a Illass of coexistent phen0l11ena the par- 
ticular effect due to a given cause, or the particular cause 
which gave birth to a giyen effect; it has been necessary to 
suppose, in the first instance, for the !Sake of si,nplification, 
that this analytical operation is encuulhered by no other 
difficulties than what are essentially inherent in its nature; 
and to rcpresent to ourseh'cs, therefore, eyery effect, on the 
one hand as connected e:xclusively with a single cause, and 
on the other hand as incapahle of being mixed and con- 
founded with any other coexistent effect. \Ve have regarded 
a bed e, the aggregate of the phenomena existing at any 
mon1ent, as. consisting of dissinlÏlar facts, a, b, c, d, and e, 
for each of which one, and only one, cause needs be sought; 
the difficulty being only that of singling out this one cause 
froln the tnultitude of antecedent circunlstances, A, B, C, 
D, and E. 
If such were the fact, it would be cOluparatively an easy 
ta
k to investigate the laws of nature. But the supposition 
does not hold, in either of its parts. In the first place, it is 
not true that the same phenomenon is always produced by 
the saIne cause: the effect a may sometimes arise from A, 
sometimes from B. And, secondly, the effects of different 
causes are often not dissimilar, but homogeneous, and Inarked 
out by no assignable boundaries from one another: A and 
B may produce not a and b, but different portions of an 
effect a. The obscurity and difficulty of the investigation of 
the laws of phenomena is singularly increased by the neces- 
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sity of adverting to these two circumstances; Intermixture 
of Effects, and Plurality of Causes. To the latter, being the 
simpler of the two considerations, we shaH first direct our 
attention. 
It is not true, then, that one effect must be connected with 
only one cause, or assemblage of conditions; that each phe- 
nomenon can be produced only in one way. There are often 
se-veral independent modes in which the same phenoll1enon 
could have originated. One fact Illay be the consequent in 
several invariable sequences; it Inay follow, with equal uni- 
formity, anyone of several antecedents, or collections of 
antecedents. l\iany causes tl1ay produce motion: many 
causes may produce some kinds of sensation: many causes 
J11ay produce death. A given effect may really be produced 
by a certain cause, and yet be perfectly capable of being 
produced without it. 



 2. One of the principal consequences of this fact of 
Plurality of Causes is, to render the first of the inductive 
methods, that of Agreement, uncertain. To illustrate that 
Jnetl1od, we supposed two instances, ABC followed by abc, 
and A D E followed by a d e. From these instances it lllight 
be concluded that A is an invariable antecede.l1t of a, and 
even that it is the unconditional invariable antecedent, or 
cause, if we could be sure that there is no other antecedent 
common to the two cases. That this difficulty may not stand 
in the way, let us suppose the two cases positively ascertained 
to have no antecedent in COl11U10n except A. The m01l1ent, 
however, that we let in the possibility of a plurality of causes, 
the conclusion fails. For it involves a tacit supposition, that 
a must have been produced in both instances by the same 
cause. If there can possibly have been two causes, those 
two may, for example, be C and E: the one may have been 
the cause of a in the former of the instances, the other in the 
latter, A having no influence in either case. 
Suppose, for example, that two great artists, or great 
philosophers, that two extremely selfish, or extremely gener- 
ous characters, were compared together as to the circum- 
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stances of their education and history, and the two cases 
were found to agree only in one circumstance: ,vould it 
follow that this one circlllllstance was the cause of the quality 
,,-hich characterized both those individuals? 1\ ot at aU; for 
the causes which nHlY produce any type of character are 
iunulnerab]e; and the two pf'rsons luight equally l1a,ve 
agreed in their character, though there had been no manuer 
of reselnl)lance in their previous history. 
This, therefore, is a characteristic ilnperfection of thl' 

lethod of _\greelnellt; fronI which ilnperfection the 'lethod 
of Difference is free. For if we have two instances, A ß C 
and ß C, of which II C gives ú c, and 
\ being added converts 
it into abc, it is certain that in this instance at least, A was 
either the cause of a, or an indispensable portion of its cause, 
oven though the canse which produces it in other instances 
IDa}'" be altogether different. l>lura]ity of Causes, therefore, 
not only does not diu1Ínish the reliance due to the 
lethod 
of Difference, but does not even render a greater number of 
obsen'ations or e.xperilnents necessary: two instances, the 
one positive and the other negative, are still sufficient for the 
11108t cOlnplete and rigorous induction. Not so, however, 
.with the )lethod of Agreen1ent. The conclusions which that 
yields, when the number of instances cou1pared is sInall, are 
of no real value, except as, in the character of suggestions, 
they Inay lead either to experiments bringing them to the 
test of the 3lethod of Difference, or to reasonings ,vhich Inay 
explain and verify theu1 deductively. 
It is only when the instances, being indefinitely multiplied 
and varied, continue to suggest the saIne result, that this re- 
sult acquires any high degree of independent value. If there 
are but two instances, j\ B C and 
\ D E, although these 
instances have no antecedent in COlnmon except A, yet as 
the effect may possibly have been produced in the two cases 
by different causes, the result is at IllOst only a slight proba- 
bility in favour of A; there may be causation, but it is 
ahnost equally probable that there was only a coincidence. 
But the oftener we repeat the observation, varying the cir- 
Clullstances, the more we advance towards a solution of this 
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doubt. For if we try A F G, A H K, &c., all unlike one 
another except in containing the circumstance A, and if we 
find the effect a entering into the result in all these cases, 
\ve must suppose one of two things, either that it is caused 
by A, or that it has as nlany different causes as there are 
instances. \Vith each addition, therefore, to the nUluber of 
instances, the presumption is strengthened in favour of A. 
The inquirer, of course, will not neglect, if an opportunity 
present itself, to exclude A from SOlne one of these combina- 
tions, from A H K for instance, and by trying II K separately, 
appeal to the l\fethod of Difference in aid of the 
lethod of 
Agreement. By the l\lethod of Difference alone can it be 
ascertained that 
'\. is the cause of a; but that it is either the 
cause or another effect of the 
ame cause, lnay be placed 
beyond any reasonable doubt by the l\lethod of Agreclnent, 
provided the instances are very numerous, as well as suffi- 
ciently various. 
After ho\v great a multiplication, then, of varied instances, 
al1 agreeing in no other antecedent except A, is the supposi- 
tion of a plurality of causes sufficiently rebutted, and the 
conclusion that a is the efrect of A divested of the character- 
istic inlperfection and reduced to a virtual certainty? This 
is a question which we cannot be exenlpted from answering
 
but the consideration of it belongs to what is called the 
Theory of Probability, which will fonn the subject of a 
chapter hereafter. It is seen, ho,vever, at once, that the 
conclusion does amount to a practical certainty after a suffi- 
cient nun) bel' of instances, and t.hat the lnethod, therefore, 
is not radically vitiated by the characteristic ilnperfection. 
The result of these considerations is only, in the first place, 
to point out a new source of inferiority in the Method of 
Agreement as compared \vith other modes of investigation, 
and new reasons for never resting contented with the resu1ts 
obtained hy it, without attetnpting to confinn then1 either by 
the l\lethod of Difference, or by connecting thein deductively 
with SOlne Jawor Jaws already ascertained by that superior 
Inethod. And, in the second place, we learn from this the true 
theory of the value of rnere number of in stances in inductive in- 
quiry. The Plurality of Causes is the only reason why luere 
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number is of any iUlportance. The tendency of unscientifi(
 
inquirers is to rely too much on nlunber, without analJsing 
the instances; without looking e1osc1J enough into thcir uature, 
to ascertain what eircll111stances are or are not clituinated by 
lneans of then1. 1\lost people hold their conclusions with a 
degree of as
urauce proportioned to the nlcre 1/laSS of the 
experience on which they appear to rest; not considering 
that by the addition of instances to instances, all of the sanle 
kind, that is, diffèring froln oue another only in points already 
recognised as iUllnaterial, nothing whatever is added to the 
evidence of the conclusion. .A single instance elin1Ínating 
SOlne antecedent which existed in an the other case::" is of 
1110r..=' \Talul' than the greatest multitude of instances which 
are reckoned by their nuulber alone. It is necessary, no 
doubt, to assure ourselves, by a repetition of the observation 
or experiln('nt, that no error has been cOlnn1Ïtted concerning 
the individual facts observed; and until we have assured 
ourselves of this, instead of varying the circlunstances, ,ve 
cannot too scrupulously repeat the same experiment or 
observation without any change. But when once this as- 
surance has been obtained, the nl1dtiplication of instances 
which do not exclude any more circumstances would be 
entirely useless, were it not for the l>lurality of Causes. 
It is of in1portance tu relnark, that the peculiar n10difi- 
cation of the 
Iethod of L\greement which, as partaking in 
some degree of the nature of the ::L\lethod of Difference, I 
have called the Joint 
lethod of Agreement and Difference, 
is not affected by the characteristic Ï1nperfection now pointed 
out. For, in the joint method, it is supposed not only that 
the instances in which a is, agree only in containing A, but 
also that the instances in which a is not, agree only in not 
containing A. Now, if this be so, A must be not only the 
cause of a, but the only possible cause: for if there were 
another, as for example B, then in the instances in which a 
is not, B must have Leen absent as ,ye11 as A, and it would 
not be true tl)at these instances agree only in not containing 
A. This, therefore, constitutes an Ï1nmense advantage of the 
joint method over the silnple 1\Iethod of Agreelnent. It lnay 
seem, indeed, that the advantage does not belong so luuch 
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to the joint lllethod, as to one of its two pren1Ïsses, (if they 
may be so called,) the negative premiss. 'rhe l\lethod of 
Agreement, when applied to negative instances, or those in 
which a phenomenon does not take place, is certainly free 
from the characteristic imperfection which affects it in the 
affinnative case. The negatiye pren1Ïss, it might therefore 
be supposed, could be ,vorked as a simple case of the 
l\Iethod of Agreement, ,vithout requiring an affinnati ve pre- 
Iniss to be joined with it. But although this is true in 
principle, it is generally altogether impossible to work the 
l\iethod of Agreement by negative instances without positive 
ones: it is so much more difficult to exhaust the field of 
negation than that of affirnlation. For instance, let the 
question be, what is the cause of the transparency of bodies; 
with what prospect of success could we set ourselves to 
inquire directly in what the lllultifarious substances which 
are not transparent, agree? But we might hope much sooner 
to seize some point of resen1blance among the comparatively 
few and definite species of objects 'which are transparent; 
and this being attained, ,ve should quite natural1y be put 
upon examining whether the absence of this one circlullstance 
be not precisely the point in which all opaque substances 
will be found to reselnble. 
The Joint l\Iethod of Agreement and Difference, there- 
fore, or, as I have otherwise called it, the Indirect l\Iethod of 
Difference (because, like the :l\iethod of Difference properly 
so called, it proceeds by ascertaining how and in ,vhat the 
cases where the phenomenon is present, differ from those in 
which it is absent) is, after the direct l\Ietl)od of Difference, 
the most powerful of the remaining instrun1ents of inductive 
investigation; and in the sciences which depend on pure 
observation, with little or no aid from experiment, this 
method, so well exemplified in the speculation on the cause 
of dew, is the primary resource, so far as direct appeals to 
experience are concerned. 



 3. 'Ve have thus far treated Plurality of Causes only 
as a !Jossible supposition, which, until removed, renders our 
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inductions uncertain, and have only considered by what 
means, where the plurality docs not really exist, we Illay be 
enablcd to dispro,"c it. nut we Blust also consider it as a 
case actually occurring in nature, and which, as often as it 
does occur, our methods of induction ought to be capable of 
ascertaining and establishing. For this, however, there is 
required no peculiar method. \Vhen an cfleet is really pro- 
ducible ùy two or Il101'e causes, the process for detecting thelll 
is in no way different fron1 that by which we di
coYer siugle 
causes. They 111ay (first) be discovered as separate se- 
quences, by separate sets of instances. One set of observa- 
tions or experiments 
hows that the sun is a cause of heat, 
another that friction is a source of it, another that perclls- 
sion, another that electricity, another that chenlÏcal action is 
such a source. Or (secondly) the plurality may come to 
light in the course of collating a number of instances, "hen 
we attempt to find SOlne circumstance in ,vhich they all 
agree, and fail in doing so. 'Ve find it impossible to trace, 
in all the cases in which the effef't is luet with, any COnllIlOn 
CirCUlllstance. \Ye find that we can eliminate all the ante- 
cedents; that no one of thenl is present in all the instances, 
no one of them indispensable to the effect. On closer 
scrutiny, however, it appears that though no one is always 
present, one or other of several always is. If, on further 
analysis, we can detect in these any COlnmon element, we 
Iuay be able to ascend from them to sonle one cause which 
is the really operative circumstance in thenl all. Thus it 
nlight, and perhaps will, be discovered, that in the produc- 
tion of heat by friction, percussion, chelnical action, &c., the 
ultilnate source is one and the saIne. But if (as continually 
happens) we cannot take this ultf'rior step, the different 
antecedents must be set down provisionally as distinct 
causes, each sufficient of itself to produce the effect. 
"r e here close our remarks on the Plurality of Causes, 
and proceed to the still more peculiar and more complex 
case of the Intermixture of Effects, and the interference of 
causes with one another: a case constituting the principal 
part of the complication and difficulty of the study of nature; 
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. 
and with which the four only possible Inethods of directly 
inductive investigation by observation and experiment, are 
for the most part, as will appear presently, quite unequal to 
cope. The instrument of Deduction alone is adequate to 
unravel the complexities proceeding fronl this source; and 
the four Inethods have little luore in their po\ver than to 
supply premisses for, and a verification of, our deductions. 



 4. A concurrence of two or more causes, not sepa- 
rately producing each its own effect, but interfering with or 
modifying the effects of one another, takes place, as has 
already been explained, in two different ,vays. In the one, 
which is exeluplified by the joint operation of different forces 
in mechanics, the separate eHects of all the causes continue 
to be produced, but are compounded with one another, ánd 
disappear in one total. · In the other, illustrated by the case 
of chelnical aètion, the separate effects cease entirely, and are 
8ucceeded by phenomena altogether different, and governed 
by different laws. 
Of these cases the fortn
r is by far the more frequent, 
and this case it is which, for the most part, eludes the grasp 
of our experimental methods. The other and exceptional 
case is essentially anlenable to theln. 'Vhen the laws of the 
original agents cease entirely, and a phenoillenon makes its 
appearance, which, with reference to those laws, is quite 
heterogeneous; when, for exalnpl,e, two -gaseous substances, 
hydrogen and oxygen, on being brought together, throw off 
their peculiar properties, and produce the substance called 
,vater; in such cases the new fact may be subjected to 
experimental inquiry, like any other phenomenon; and the 
elements which are said to compose it Iliay be considered 
as the lnere agents of its production; the conditions on 
which it depends, the facts which make up its cause. 
The effects of the new phenonlenon, the properties of 
,vater, for instance, are as easily found by experiment as the 
effects of any other cause. But to discover the cause of it, 
that is, the particular conjunction of agents from \,:hich it 
results, is often difficult enough. In the first place, the 
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origin and actual production of the phenolnenon are DIOst 
frequently inaccessible to our observation. If we could not 
have learned the cOlnposition of ,vater until we fonnd in- 
stances in which it was actually produced froln oxygen and 
hydrogen, we should ha'"e been forced to wait until the 
casual thought struck sOlne one of passing an electric sparh 
through a mixture of the two gases, or inserting a lighted 
taper into it, Inerely to try what would happen. Further, 
even if we could ha'"e ascertained, by the :\lethod of Agree- 
Juent, that oxygen and hydrogen were both present when 
'vater is produced, no experilnentation on oxygen and 
]lydrogen separately, no knowledge of their laws, could have 
enabled us deductively to infer that they', ould produce 
\vater. ,V c require a specific experilncnt on the two COln- 
bined. 
TTnder thpse difficulties, we s110uld general1y have been 
indebted for our knowledge of the causes of this class of 
effects, not to any inquiry directed specificaHy towards that 
end, but either to accident, or to the gradual progress of 
experilnentation on the different cOlnbinations of which the 
producing agents are susceptible; if it \vere not for a pecu- 
liarity belonging to efI"ects of this description, that they often, 
under sOlne particular cOlnbination of circulnstances, re- 
produce their causes. If ,vater results from the juxtaposi- 
tion of hydrogen and oxygen whenever this can be made 
sufficiently close and intitnate, so, on the other hand, if water 
itself be placed in certain situations, hydrogen and oxygen 
are reproduced froln it: an abrupt termination is put to the 
new laws, and the agents reappear separately with their 
own properties as at first. "That is called chemical analysis 
is the process of searching for the causes of a phenomenon 
alnong its effects, or rather among the effects produced by 
the action of some other causes upon it" 
Lavoisier, by heating Inercury to a high temperature in 
a close vessel containing air, found that the mercury in- 
creased in weight and became what was then called red 
precipitate, while the air, on being exan1Íned after the ex- 
periment, proved to have lost weight, and to have becoIne 
VOL. I. 29 
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incapable of supporting life or combustion. 'Vhen red 
precipitate ,vas exposed to a still greater heat, it became 
nlercury again, and gave off a gas which did support life 
and Halne. Thus the agents which by their combination 
produced red precipitate, namely the mercury and the gas, 
reappear as effects resulting ii.om that precipitate when acted 
upon by heat. So, if we decompose ,vater by l11eans of iron 
filings, ,ve produce two effects, rust and hydrogen: now rust 
is already known by experiments upon the component sub- 
stances, to be an effect of the union of iron and oxygen: the 
iron ,,"e ourselves supplied, but the oxygen must have been 
produced from the ,vater. The result therefore is that 
water has disappeared, and hydrogen and oxygen have 
appeared in its stead: or in other words, the original laws 
of these gaseous agents, which had been suspended by the 
superinduction of the ne,," la"ws caned the properties of 
,vater, have again started into existence, and the causes of 
,vater are found among its effects. 
"There two phenomena, between the laws or properties 
of which considered in themselves no connexion can be 
traced, are thus reciprocally cause and effect, each capable 
in its turn of being produced from the other, and each, when 
it produces the other, ceasing itself to exist (as water is pro- 
duced from oxygen and hydrogen, and oxygen and hydrogen 
are reproduced from water); this causation of the two phe- 
nomena by one another, each being generated by the other's 
destruction, is properly transformation. The idea of che- 
mical composition is an idea of transformation, but of a 
transformation which is incomplete; since we consider the 
oxygen and hydrogen to be present in the water as oxygen 
and hydrogen, and capable of being discovered in it if our 
senses ,vere sufficiently keen: a supposition (for it is no 
more) grounded solely 011 the fact, that the ,veight of the 
water is the sum of the separate weights of the two ingre- 
dients. If there had not been this exception to the entire 
disappearance, in the compound, of the laws of the separate 
ingredients; if the combined agents had nÇ>t, in this one 
particular of weight, preserved their own laws, and produced 
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a joint result equal to the stun of their separate results; we 
should never, probably, bave had the notion no". ilnplied by 
the words chen1Ïcal conlPosition: and, in the fact of water 
produced fronI hydrogen and oXJgen and hydrogen and 
oxygen produced frolll water, as the transfonnation would 
ha\'e been cOlnplete, we should have seen only a trans- 
fonnation. 
I n these cases, then, ,vhell the heteropathic effect (as wo 
called it in a fonner chapter)'At is but a transfonnation of its 
cause, or in other words, when the effect and its cause are 
reciprocally such, and mutually convertible into each uther; 
the problem of finding the cause resolves itself into the far 
easier one of finding an effect, which is the kind of inquiry 
that admits of being prosecuted by direct experiment. nut 
there are other cases of heteropathic effects to which this 
lnode of investigation is not applicable. Take, for instance, 
the heteropathic laws of mind; that portion of the pheno- 
Inena of onr menta 1 nature which are analogous to chelnical 
rather than to dynan1Ícal phenollIcna; as when a cOlnplex 
passion is formed by the coalition of 
everal elementary 
inlpulses, or a complex emotion by several simple pleasures 
or pains, of which it is the result without being the aggre- 
gate, or in any respect hotnogeneous with them. The 
product, in these cases, is generated by its various factors; 
but the factors cannot be reproduced from the product: just 
as a youth can grow into an old man, but an old lnan 
cannot grow into a youth. '\i
 e cannot ascertain frolIl what 
simple feelings any of our conlplex states of mind are 
generated, as we ascertain the ingredients of a chemical 
cOlnpound, by making it, in its turn, generate them. \Ve 
can only, therefore, discover these laws by the slow process 
of studying the simple feelings themselves, and ascertaining 
synthetically, by experimenting on the various combinations 
of which they are susceptible, what they, by their 11lutual 
action upon one another, are capable of generating. 


'" Ante, p. 378. 
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 5. It might have been supposed that the other, and 
apparently silnpler variety of the n1utual interference of 
causes, "There each cause continues to produce its own proper 
effect according to the same laws to which it conforms in its 
separate state, would have presented fewer difficulties to the 
inductive inquirer than that of which ,ve ha,'e just finished 
the consideration. It, presents, ho,vever, so far as direct in- 
duction apa.rt from deduction is concerned, infinitely greater 
difficulties. 'Vhen a concurrence of causes gives rise to a 
new effect, bearing no relation to the separate effects of those 
causes, the resulting phenomenon stands forth undisguised, 
inviting attention to its peculiarity, a.nd presenting no obstacle 
to our recognising its presence or absence among any number 
of surrounding phenomena. It admits therefore of being easily 
brought nnder the canons of induction, provided instances 
can be obtained such as those canons require: and the non- 
occurrence of such instances, or the want of means to produce 
them artificially, is the real and only difficulty in such in- 
vestigations; a difficulty not logical, but in sorne sort physica1. 
It is otherwise with cases of what, in a preceding chapter, has 
been denominated the Composition of Causes. There, the 
effects of the separate causes do 110t tenninate and give place 
to others, thereby ceasing to form any part of the phenome- 
non to be investigated; on the contrary, they still take place, 
but..are intermingled with, and disguised by, the homogeneous 
and closely allied effects of other causes. They are no longer 
a, b, c, d, e, existing side by. side, and continuing to be sepa- 
rately discernible; they are + a, - a, 
 b, - b, 2 b, &c., SOlne 
of which cancel one another, while many others do not appear 
distinguishably, but llJerge in one sum: forming altogether a 
result, between ,vbich and the causes whereby it was produced 
there is often an insurmountable difficulty in tracing by 
observation any fixed relation whatever. 
The general idea of the COlnposition of Causes has been 
seen to be, that although two or more laws interfere with one 
another, and apparently frustrate or modify one another's 
operation, yet in reality all ar
 fulfilled, the collective effect 
being the exact sum of the effects of the causes taken sepa- 
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rately. ...\. familiar instance is that of a body kept in equili- 
brium by two equal and contrary forces. One of the forces 
if acting alone would carry it in a given tiUIC a certain dis- 
tance to the west, the other if acting alone would carry it 
exactly as far towards the east; and the result is the same 
as if it had been first carried to the west as far as the OIle 
force would carry it, and then back towards the east as far as 
the other would carry it, that is, precisely the same distance; 
being ultilnately left where it ,,-as found at first. 
AU laws of causation are liable to be in this Inanner 
counteracted, and seelningly frustrated, by conling into con- 
flict with other laws, the 
eparate result of which is opposite 
to theirs, or nlore or less inconsistent with it. And hence, 
,,-ith almost every law, many instances in which it l.eally is 
entirely fulfilled, do not, at first sight, appear to be cases of 
its operation at all. It is so in the exaulple just adduped : a 
force, in nlechanics, InetUIS neither more nor less than a cause 
of motion, yet the sum of the effects of two causes of Inotion 
may be rest. Again, a Lody solicited by two forces in direc- 
tions n1aking an angle with one another, 1110yeS in the diago- 
nal; and it seems a paradox to say that motion in the diagonal 
is the sUln of two motions in two other lines. ::\Iotion, how- 
e\.er, is but change of place, and at every instant the body is 
in the exact place it would have been in if the forces had 
acted during a1ternate instants instead of acting in the saIne 
instant; (sa,-ing that if we suppose two forces to act succes- 
sively ,vhich are in truth silnultaneous, we must of course 
allow them double the tilne.) It is evident, therefore, that 
each force has had, during each instant, all the effect which 
belonged to it; and that the modifying influence which one 
of t,,"o concurrent causes is said to exercise with respect to 
the other, may be considered as exerted not over tbe action 
of the cause itself, but o'-er the effect after it is completed. 
For aU purposes of predicting, calculating., or explaining 
their joint result, causes which conlpound their effects may 
be treated as if they produced simultaneously each of them 
its own effect, and all these effects coexisted visibly. 
Since the la,vs of causes are as really fulfilled when the 
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causes are said to be counteracted by opposing causes, as 
when they are left to their own undisturbed action, we Ulust 
be cautious not to express the laws in such tenTIS as would 
render the assertion of their being fulfilled in those cases a 
contradiction. If, for instance, it were stated as a law of 
nature that a body to which a force is applied n10ves in the 
direction of the force, with a velocity proportioned to the 
force directly, and to its own mass iIlversely; when in point 
of fact some bodies to which a force is applied do not lllove 
at all, and those which do nlove are, froln the very first, 
retarded by the action of gravity and other resistiug forces, 
and at last stopped altogether; it is clear that the general 
proposition, though it would be true under a certain hypo- 
thesis, would not express the facts as they actually occur. To 
accommodate the expression of the law to the real pheno- 
lnena, we must say, not that the object moves, but that it tends 
to move, in the direction and with the velocity specified. "7" e 
n1Íght, indeed, guard our expression in a different mode, by 
saying that the body moves in that mauner unless prevented, 
or except in so far as prevented, by son1e counteracting 
cause. But the body does not only lllove in that manner 
unless counteracted; it lends to InOVe in that manner even 
when counteracted; it stil1 exerts, in tbe original direction, 
the same energy of movement as if its first iUlpulse had been 
undisturbed, and produces, by that energy, an exactly equiva- 
lent quantity of effect. This is true even when the force 
leaves the body as it found it, in a state of absolute rest; as 
when ,ve attempt to raise a body of three tons weight with 
a force equal to one ton. For if, while we are applying this 
force, wind or water or any other agent supplies an additional 
force just exceeding two tons, the body will be raised; thus 
proving that the force we applied exerted its full effect, by neu- 
tralizing an equivalent portion of the weight which it was insuf- 
ficient altogether to overconle. And if, while we are exerting 
this force of one ton upon the object in a direction contrary 
to that of gravity, it be put into a scale and weighed, it will 
be found to have lost a ton of its ,,,eight, or in other words, to 
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press downwards with a force only equal to the difference of 
the two forces. 
These facts are correctly indicated by t1le expression 
tendency. All law:::> of causation, in consequence of theil" 
liability to be counteracted, require to be stated in words 
affirmati \"e of tendencies only, and 110t of actual results. In 
those sciences of causation which have an accurate nomen- 
c1ature, there are 
pecial words which signifY a tendency to 
the particular effect with which the science is conversant; 
thus pressure, in mechanics, is sY1l0nyulous "ith tendency to 
motion, and forces are not l"easoned on as causing actual 
l11otion, but as exertiug pressure. _\. siluilar ÎInprO\'elnent 
in tenuinology would be very salutary in many other branches 
of science. 
The habit of neglecting this necessary eleillent in the 
precise expression of the laws of nature, has given birth to 
the popular prejudice that all general truths have exceptions; 
and luuch unmerited distrust has thence accrued to the con- 
clusions of science, when the}' have been subtnitted to the 
judgment of n1Ïnds insufficiently disciplined and cultivated. 
The rough generalizations suggested by COlnmon observation 
usually haye exceptions; but principles of science, or in 
other words, laws of causation, have not. "'Yhat is 
thought to be an exception to a principle," (to quote words 
used on a different occasion,) "is always some other and 
distinct principle cutting into the fonner; SOlne other force 
.which impinges. against the first force, and deflects it froln its 
direction. There are not a law and an exception to that la-w, 
the law acting in ninety-nine cases and the exception in one. 
There are two laws, eaeh possibly acting in the whole hun- · 
dred cases, and bringing about a common effect by their con- 
junct operation. If the force which, being the Jess conspi- 
cuous of the two, is called the disturbing force, prevails suffi- 


* It seems hardly necessary to say that the word impinges, as a general 
term to express collision of forces, was here used by a figure of speech, and 
Dot as expressive of any theory respecting the nature of force 
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cient1y over the other force in some one case, to constitute 
that case what is COlTIlTIOllly called an exception, the san1e 
disturbing force probably acts as a modifying cause in nutnr 
other cases which no one win call exceptions. 
" ".rhus if it ,vere stated to be a law of nature that all 
heavy bodies fall to the ground, it would probably be said 
that the resistance of the atmosphere, which prevents a bal- 
loon from faUing, constitutes the balloon an exception to that 
pretended la,v of nature. But the rea11aw is, that all heavy 
bodies teud to fall; and to this there is no exception, not even 
the sun and 1I1oon; for even they, as every astronOlner knows, 
tend towards the earth, with a force exactly equal to that 
,vith which the earth tends towards them. The resistance of 
the atmosphere might, in the particular case of the balloon, 
from a misapprehension of what the law of gravitation is, be 
said to prevail over th
 law; but its disturbing effect is quite 
as real in every other case, since though it does not prevent, 
it retards the fall of all bodies whatever. 'rhe rule, and the 
so-caned exception, do not divide the cases between them; 
each of them is a comprehensive rule extending to all cases. 
To call one of these concurrent principles all exception to 
the other, is superficial, and contrary to the correct principles 
of nomenclature and arrangenlent. An effect of precisely 
the same kind, and arising from the saIne cause, ought not to 
be placed in two different categories, merely as there does or 
does not exist another cause preponderating over it.". 



 6. 'Ve have now to consider according to what method 
these complex effects, compounded of the effects of nlany 
causes, are to be studied; how we are enabled to trace each 
effect to the concurrence of causes in which it originated, and 
ascel.tain the conditions of its recurrence, the circumstances 
in which it lnay be expected again to occur. The conditions 
of a phenomenon which arises froln a composition of causes, 
may be investigated either deductively or experÍInentany. 
The case, it is evident, is naturally susceptible of the 


'" Essays on some Unsettled Questions of Political Economy, Essay V. 
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deductive mode of investigation. The law of an effect of this 
description is a result of the' laws of the separate causes on 
the combination of which it depends, and is therefore in 
itðelf capable of being deduced frorn these laws. This is 
called the 111cthod it priori. The other, or à posteriori I1Iethod, 
professes to proceed according to the canons of experitI1ental 
inquiry. Considering the whole assenlblage of concurrent 
causes which produced the phcnoluenon, as one single cause, 
it attetupts to ascertain that cause in the ordinary Inanllcr, by 
a cOlnparison of instances. This second method subdivides 
itself into two diffcrent varieties. If it merely collates in- 
stances of the effect, it is a method of pnre observation. If 
it operates upon the causes, and tries different cOIn binations 
of them, in hopes of ultimately hitting the precise combina- 
tion which will produce the given total effect, it is a method 
of experitnent. 
In order Inore cOlnpletely to clear up the nature of each 
of these three methods, and. detennine which of them de- 
serves the preference, it will be expedient (confonnably to a 
favourite Ina'\:im of Lord Chancellor Eldon, to which, though 
it has often incurred philosophical ridicule, a. deeper philo- 
sophy ,,-ill not refuse its sa.nction) to "c1othe them in circum- 
stances." 'Ve shaH select for this purpose a case which as 
yet furnishes 110 very briHiant exalnple of the success of any 
of the three Inethods, but which is all the Inore suited to 
illustrate the difficulties inherent in them. Let the subject 
of inquiry be, tbe conditions of health and disease in the 
human body; or (for greater simplicity) the conditions of 
recover}' from a given disease; and in order to narrow the 
question still more, let it be limited, in the first instance, to 
tllis one inquiry: Is, or is not SOtne particular 11ledicament 
(mercury, for instance) a remedy for that disease. 
Now, the deductive method would set out froln known 
properties of mercury, and known laws of the human body, 
and by reasoning from these, would attempt to discover 
,,,hether mercury will act upon the body when in the morbid 
condition supposed, in such a manner as to restore health. 
The experimental method would simply administer mercury 
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iri as many cases as possible, noting the age, sex, tempera- 
ment, and other peculiarities of bodily constitution, the par- 
ticular form or variety of the disease, the particular stage of 
its progress, &c., remarking in which of these cases it pro- 
duced a salutary effect, and with what circlunstances it was 
on those occasions combined. The method of simple observa- 
tion would compare instances of recovery, to find whether 
they agreed in having been preceded by the administration 
of mercury; or ,vould compare instances of reco,'ery with 
instances of failure, to find cases which, agreeing in all other 
respects, differed only in the fact that mercury had been ad- 
ministered, or that it had not. 


9 7. That the last of these three modes of investigation 
is applicable to the case, no one has ever seriously contended. 
No conclusions of value, on a subject of such intricacy, ever 
"'ere obtained in that way. The utmost that could result 
,vould be a vague general Ílnpression for or against the 
efficacy of mercury, of no avail for guidance unless con- 
finned by one of the other two methods. Not that the results, 
which this method strives to obtain, would not be of the 
utmost possible value if they could be obtained. If all the 
cases of recovery which presented themselves, in an exan1Ïna- 
tion extending to a great number of instances, were cases in 
which mercury had been adrninistered, we might generalize 
with confidence from this experience, and should have ob- 
tained a conclusion of real value. But no such basis for 
generalization can we, in a case of this descliption, hope to 
obtain. The reason is that which we have so often spoken 
of as constituting the characteristic imperfection of the l\iethod 
of Agreement; Plurality of Causes. Supposing e\Ten that 
lTIercury does tend to cure the disease, so lTIany other causes, 
both natural and artificial, also tend to cure it, that there are 
sure to be abundant instances of recovery, in ,vhich mercury 
has not been administered: unless, indeed, the practice be 
to administer it in all cases; on which supposition it will 
equally be found in the cases of failure. 
'Vhen an effect results from the union of many causes, 
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the share which each has in the determination of the effcct 
cannot in general be great: and the effect is not likely, cvcn 
in its prcsence or absence, still less ill its variations, to follow, 
even approxilnativelr, anyone of the causes. Recovery 
from a disease is an event to "hich, in every case, Iuan)' 
influences n1ust concur. 
lercury luay be one such influence; 
Lut from the vcry fact that there are Q,1any other such, it will 
necessarily happen that although lllercury is administered, 
the patient, for want of other concurring influences, will 
often not recover, aud that he often will recover when it is 
not adn1Ïnistered, the other favourable influences being 
sufficiently powerful without it. Neither, therefore, will the 
instances of recovery agree in the adlninistration of IHereury, 
nor will the instances <;>f failure agree ill its nOll-adminis- 
tration. It is Illuch if, by lllultiplied and accurate returns 
from hospitals and the like, "e can collect that there are 
rather l110re reco,-eTics aud rather fewer failures when 
.... 
mercury is adlninistered than when it is not; a result of very 
secondary value even as a guide to practice, and almost 
,vorthless as a contribution to the theory of the suLject. 



 8. The inapplicabiJity of the method of simple ob- 
servation to ascertain the conditions of effects dependent on 
many concurring causes, being thus recognised; we shall 
next inquire whether any greater benefit can be expected 
from the other branch of the à posteriori lllethod, that which 
proceeds by directly trying different cOl11binations of causes, 
either artificially produced or found in nature, and taking 
notice what is their effect: as, for example, by actually 
trying the effect of lllercury, in as many different circulu- 
stances as possible. This 111ethod differs from the one 
which we have just examined, in turning our attention 
directly to the causes or agents, instead of turning it to the 
effect, recovery from the disease. And since, as a general 
rule, the effects of causes are far Illore accessible to our 
study than the causes of effects, it is natural to think that 
this method has a much better chance of proving successful 
than the fonner. 
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The method now under consideration is called the Elnpi- 
rical l\letþod; and in order to estimate it fairly, ,ve must 
suppose it to be completely, not incompletely, enlpirical. 
'Ve must exclude froln it everything which partakes of the 
nature not of an experimental but of a deductive operation. 
If for instance we try experiments with mercury upon a 
person in health, in order to aßcertain the general laws of 
its action upon the hunlan body, and then reason from these 
laws to determine how it will act upon persons affected with 
a particular disease, this may be a really effectual method, 
but this is deduction. The experimental n1ethod does not 
derive the law of a complex case from the siInpler laws 
,yhich conspire to produce it, but Inakes its experin1ents 
directly upon the conlplex case. 'Ve must make entire 
abstraction of all knowledge of the simpler tendencies, the 
modi operandi of Inercury in detail. Our experimentation 
must aim at obtaining sa direct answer to the specific ques- 
tion, Does or does not Inercury tend to cure the particular 
disease? 
Let us see, therefore, how far the case admits of the 
observance of those rules of experimentation, which it is found 
necessary to obser\Te in other cases. 'Vhen we devise an 
experiment to ascertain the effect of a given agent, there are 
certain precautions which we never, if we can help it, omit. 
J n the first place, we introduce the agent into the midst of 
a set of circumstances 'which we have exactly ascertained. 
It needs hardly be remarked how far this condition is froln 
being realized in any case connected with the phenomena of 
life; how far we are frolD knowing what are all the circum- 
stances which pre-exist in any instance in which mercury is 
administered to a living being. This difficulty, however, 
though insuperable in Inost cases, Inay not be so in all; 
there are sometimes (though I should think never in physio- 
logy) concurrences of many causes, in which ,ve yet know 
accurately what the causes are. But when we have got 
clear of this obstacle ,ve encounter another still more serious. 
In other cases, ,,,hen ,ve intend to try an experilnent, we do 
not reckon it enough that there be no circulnstance in the 
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case, the presence of which is 'unknown to us. 'Ve require 
also that none of the circumstances which we do know, 

ha.1l have effects susceptible of being confounded with those 
of the agent whose properties we wish to study. 'Ve take 
the utlnost pains to exclude all causes capable of composition 
"ith the giyen cause; or if forced to let in an)' snch causes, 
we take care to Inake theln sucl), that "re can conlpute and 
alIow for their influence, so that the effect of tbe given cause 
may, after the subduction of those other effects, be apparent 
as a residual phenomenon. 
These precLlutions are inapplicahle to such cases as we 
are now considering. The mercury of our experiment being 
tried ,vith an unknown 111ultitnde (or even let it be a known 
Intdtitude) of other influencing circumstances, the mere fact 
of their being influencing circu1l1stances implies that they 
disguise the effect of the nJercury, and preclude us from 
knowing whether it has any effect or no. Unless we already 
knew what and lIo,,, much is owing to every other circuln- 
stance, (that is, unless ,ye suppose the vcry problem solved 
which we are considering the means of solving,) we cannot 
telI that those other circumstances may not have produced 
the whole of the effect, independently or even in spite of the 
mercury. The J\lethod of Difference, in the ordinary mode 
of its use, namely by comparing the state of things following 
the experiment with the state 'which preceded it, is thus, in 
the case of intennixture of effects, entirely unavailing; 
because other causes.than that "Those effect we are seeking 
to detennine, haye been operating during the transition. As 
for the other Inode of employing the l\Iethod of Difference, 
namely by c01l1paring, not the same case at two different 
periods, but different cases, this in the present instance is 
quite chimerical. In phenomena so complicated it is ques- 
tionable if two cases sin1Ïlar in all respects but one ever 
occurred; and were they to occur, ,ve could not possibly 
know that they were so exactly silnilar. 
Anything like a scientific use of the tnethod of experi- 
ment, in these complicated cases, is therefore out of the 
question. 'Ve can in the most favourable cases only dis- 
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cover, by a succession of trials, that a certain cause is very 
often followed by a certain effect. For, in one of these con- 
junct effects, the portion which is determined by anyone of 
the influencing agents, is generally, as we before remarked, 
but small; and it must be a more potent cause than most, 
if even the tendency which it really exerts is not thwarted by 
other tendencies in nearly as many cases as it is fulfilled. 
If so little can be done by the experimental method to 
determine the conditions of an effect of many combined 
canses, in the case of medical science, still less is this 
tnethod applicable to a class of phenomena. more compli- 
cated than even those of physiology, the phenomena of 
politics and history. There, Plurality of Causes exists in 
almost boundless excess, and the effects are, for the most 
part, inextricably interwoven with one another. To add to 
the embarrassment, most of the inquiries in political science 
relate to the production of effects of a most comprehensive 
description, such as the public wealth, public security, 
public morality, and the like: results liable to be affected 
directly or indirectly either in plus or in minus by nearly 
every fact which exists, or event ,vhich occurs, in htnnan 
society. The vulgar notion, that the safe methods on poli- 
tical subjects are those of Baconian induction, that the true 
guide is not general reasoning, but specific experience, will 
one day be quoted as among the most unequivocal marks of 
a lo,v state of the speculative faculties in any age in which 
it is accredited. Nothing can be nlorê ludicrous than the 
sort of parodies on experimental reasoning ,,
hich one is 
accustomed to meet with, not in popular discussion only, 
but in grave treatises, when the affairs of nations are the 
thetne. "How," it is asked, "can an institution be bad, 
when the country has prospered under it?" "How can 
such or such causes have contributed to the prosperity of 
one country, when another has prospered ,vithout thelTI?" 
'Vhoever makes use of an arglUTIent of tlJis kind, not in- 
tending to deceive, should be sent back to learn the elements 
of some one of the more easy physical sciences. Such 
reasoners ignore the fact of Plurality of Causes in the very 
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ca
c which affords tbe 1nost signal exaulple of it. So little 
could be concluded, in such a case, frOUI any possible 
collation of individual instances, that eyen the iUIPossibility, 
in social phcnolneua, of nlaking artificial experinlents, a 
circumstance otherwisp so prejudicial to directly inductive 
inquiry, bardly affords, in this case, additional Tt'ason of 
I.egret. For even if we could try expcriulcnts upon a nation 
or upon thp htllnan race, ,vith as little scruple as 1\1. 
l\lajendie tries the11l upon dogs or rahbits, we should never 
succeed in making two instances identical in every respect 
except the presence or absence of SOlnc one indefinite cir- 
cumstance. The nearest approach to an expcrilnent in the 
philosophical sense, which takes place in politics, is the 
introduction of a new operati\Te element into national affairs 
hy SOlnc special and assignable lneasure of go\"ernment, 
such as the enactment or repeal of a particular law. But 
where there are so many influences at work, it requires some 
tinle for the influence of any new cause upon national 
phenolnena to bccotne apparent; and as the causes ope- 
rating in so extensive a sphere are not only infinitely 
nUlnerous, but in a state of perpetual alteration, it is always 
cel.tain that before the effect of the new cause becomes 
conspicuous enough to be a subject of induction, so many 
of the other influencing circumstances will have changed as 
to vitiate the experiment. 
Two, therefore, of the three possible methods for the 
sturly of phenomena resulting from the composition of tuany 
causes, being, from the very nature of tbe case, inefficient 
and illusory; there remains only the third,-that which con- 
siders the causes separately, and computes the effect frolll 
the balance of the different tendencies which produce it: 
in short, the deductive, or à priori method. The more 
particular consideration of this intellectual process requires 
a chapter to itself. 



CHAPTER XI. 


OF THE DEDUCTIVE METHOD. 



 1. THE mode of investigation which, from the proved 
inapplicability of direct methods of observation and expe- 
}'iment, remains to us as the nlain source of the knowledge we 
possess or can acquire respecting the conditions, and Jaws 
of recurrence, of the more complex phenolnena, is called, in 
its most general expression, the Deductive :àiethod; and 
consists of three operations: the :first, one of direct induc- 
tion; the second, of ratiocination; and the third, of verifi- 
cation. 
T call the :first step in the process an inducti '"e operation, 
because there must be a direct induction as the basis of the 
,vhole; although in many particular investigations the place 
of the induction may be supplied by a prior deduction; but 
the pren1Ïsses of this prior deduction must have been derived 
from induction. 
The problem of the Deductive l\fethod is, to find the 
law of an effect, from the laws of the different tendencies of 
,,,hich it is the joint result. The first requisite, therefor
, is 
to know the laws of those tendencies; the law of each of the 
concurrent causes: and this supposes a previolls process of 
observation or experiment upon each cause separately; or 
else a previous deduction, which also must depend for its 
ultiulate premisses on observation or experilnent. Thus, 
if the subject be social or historical phenomena, the pre- 
TIlisses of the Deductive l\fethod must be the Jaws of the 
causes which determine that class of phenomena; and those 
causes are hunlan actions, together with the general outward 
cirmnnstances under the influence of which mankind are 
placed, and which constitute man's position on the earth. 
The Deductive Method, applied to social phenolnena, must 
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begin, therefore, by inyestigating, or Inust suppose to have 
been already investigated, the laws of hUluan action, and 
those properties of outward things by which the actions of 
]l1l1UaU beings in society are detcnnincd. SonIC of these 
general truths will naturally be obtained by obscryation and 
experiUlent, others by deduction: the Iuore complex laws of 
human action, for example, u1ay be deduced frolH the siulP1er 
ones; but the silnplc or elelnentary laws will always, and 
necessarily, hayc been obtained by a directly inductiye 
process. 
To ascertain, then, the laws of each separate cause which 
takes a share in producing the effect, is the first desideratulll 
of the Deductive 
\Iethod. To know what the causes are, 
w}1ich luust be subjected to this process of study, luay or 
luay not he difficult. In the case last mentioned, this first 
condition is of easy fulfihnent. That social phcnoluena 
depend on the acts and mental impressions of human beings, 
never could have been a nlatter of any doubt, however Ï1u- 
perfectly it may haye been known either by what laws those 
ilupressions and actions are governed, or to what social con- 
sequences their laws naturally lead. Neither, again, after 
physical science had attained a certain development, could 
there be any real doubt where to loo]\: for the laws on which 
the phenomena of life depend, since they must be the me- 
chanical and cllelnicallaws of the solid and fluid substances 
cOluposing the organised body and the luediulll in which it 
subsists, together with the peculiar vital laws of the different 
tissues constituting the organic structure. In other cases, 
really far lU?re simple than these, it was much less ob,"ious 
in what quarter the causes were to be looked for: as in the 
case of the celestial phenomena. Until, by combining the 
laws of certain causes, it was found that those laws eXplained 
an the facts which experience had proved concerning the 
heavenly nlotions, and led to predictions which it always 
verified, Inankind never knew that those were the causes. 
But whether we are able to put the question before, or not 
until after, w.e have becolne capable of answering it, in either 
VOL. I. 30 
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case it must be answered; the laws of the different causes 
IDust be ascertained, before we can proceed to deduce frolTI 
them the conditions of the effect. 
The lTIode of ascertaining those laws neither is, nor can 
be, any other than the fourfold method of experimental in- 
quiry, already discussed. A few remarks on the application 
of that method to cases of the Composition of Causes, are all 
that is requisite. 
It is obyious that we cannot expect to find the law of a 
tendency, by an induction from cases in ,vhich the tendency 
is countera.cted. The laws of motion could never have been 
brought to light from the observation of bodies kept at rest 
by the equilibrium of opposing forces. Even where the ten- 
dency is not, in the ordinary sense of the word, counteracted, 
but only modified, by having its effects compounded with the 
effects arising frOID some other tendency or tendencies, we 
are still in an unfavourable position for tracing, by rneans of 
such cases, the law of the tendency itself. It would have 
been difficult to discover the la,v that every body in motion 
tends to continue moving in a straigbt line, by an induction 
from instances in which the motion is deflected into a curve, 
l)y being conlpounded with the effect of an accelerating force. 
Notwithstanding the resources afforded in this description of 
cases by the l\fethod of Concomitant Variations, the prin- 
ciples of a judicious experimentation prescribe that the law 
of each of the tendencies should be studied, if possible, in 
cases in which that tendency operates alone, or in combina- 
tion with no agencies but those of which the effect can, frolD 
previous l{nowledge, be calculated and allowed for. 
Accordingly, in the cases, unfortunately very numerous and 
important, in which the causes do not suffer themselves to 
be separated and observed apart, there is much difficulty in 
laying down 'with due certainty the inductive foundation 
necessary to support the deductive Inethod. This difficulty 
is most of all conspicuous in the case of phJ"siological phe- 
nomena; it being ilDpossible to separate the different agencies 
,vhich collectively compose an organised body, without de- 
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straying the very phenomena which it is our object to in- 
yestigate : 


- followin
 life, in creatures we dissect, 
'Ve lose it, in the moment we detect. 


And for this reason I aUl inclined to the opinion, that phy- 
siology is embarrassed by greater natural difficulties, and is 
probably susceptible of a less degree of ultiulate pprfcction, 
than even the social science; inasmuch as it is possible to 
study the laws and operations of one hUlnan tnind apart froln 
other lllinds, much less iUlperfectly than we can study the 
laws of one organ or tissue of the human body apart froul 
the other organs or tissues. 
It has been judiciously remarked that pathological facts, 
or, to speak in COlnlnon language, diseases in their different 
fonns and degrees, afford in the case of physiological iuves- 
tigation the nlost available equivalent to experilnentation 
properly so caUed; inasllluch as they often exhibit to us a 
definite disturbance in some one organ or organic function, 
the relnaining organs and functions being, in the fir
t instance 
at least, unaffected. It is true that fro III the perpetual actions 
and reactions which are going on anlong all parts of the 
organic economy, there can be no prolonged disturbance in 
anyone function without ultimately involving In any of the 
others; and when once it has done so, the experilnent for 
the most part loses its scientific value. All depends on 
observing the early stages of the derangement; which, un- 
fortunately, are of necessity the least luarked. If, however, 
the organs and functions not disturbed in the first instance, 
become affected in a :fixed order of succession, some light is 
thereby thrown upon the action ,vhich one organ exercises 
over another; and we occasionally obtain a series of effects 
,vhich we can refer with some confidence to the original 
local derangement; but for this it is necessary that we should 
know that the original derangenlent was local. If it was what 
is termed constitutional, that is, if we do not know in what 
part of the animal economy it took its rise, or the precise 
nature of the disturbance which took 1)lace in that part, ,ve 
30-2 
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are unable to determine which of the various derangements 
was cause and which effect; which of thern were produced 
by one another, and which by the direct, though perhaps 
tardy, action of the original cause. 
Besides natural pathological facts, we can produce patho- 
logical facts artificially; we can try experiments, even in the 
popular sense of the ternl, by subjecting the living being to SOUle 
external agent, such as the mercury of our former example. 
As this experimentation is not intended to obtain a direct 
solution of any practical question, but to discover general 
laws, froln which afterwards the conditions of any particular 
effect may be obtained by deduction; the best cases to select 
are those of which the circunu:tances can be best ascertained: 
and such are generally not those in which there is any prac- 
tical object in view. The experiments are best tried, not in 
a state of disease, which is essentially a changeable state, 
but in the condition of health, cOlnparatively a :fixed state. 
In the one, unusual agencies are at work, the results of which 
we have no :rneans of predicting; in the other, the course 
of the accustomed physiological phenomena would, it may 
generally be presulned, remain undisturbed, were it not for 
the disturbing cause which we introduce. 
Such, with the occasional aid of the method of Con- 
cOlnitan t V ariations, (the latter not less enctun bered than 
the more elell1entary methods by the peculiar difficulties of 
the subject,) are our inductive resources for ascertaining the 
laW's of the causes considered separately, when we have it not 
ill our power to make trial of them in a state of actual separa- 
tion. The insufficiency of these resources is so glaring, that 
no one can be surprised at the backward state of the science 
of physiology; in which indeed our knowledge of causes is 
so imperfect, tl1at we can neither explain, nor could without 
specific experience have predicted, Inany of the facts which 
are certified to us by the most ordinary observation. Fortu- 
nately, we are much better informed as to the elnpiricallaws 
of the phenomena, that is, the uniformities respecting which 
,ve cannot yet decide whether they are cases of causation or 
mere results of it. Not only has the order in which the facts 
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of organization and life successively luanifest thelnselves, 
fron) the first genu of existence to death, been found to be 
unifonn, and yery accurately ascertainable; but, by a 
great application of the l\Icthod of ConCollÜtant ,.,. ariations 
to the entire facts of c0l11parative anatomy and physiology, 
the conditions of organic strncture corresponding to each class 
of functions have been dctenuined with considerable pre- 
cision. \Vhether these organic conditions arc the whole of 
the conditions, and indeed whether they are conditions at all, 
or nIere collateral effects of SOlne COlUlllon cause, we arc 
quite ignorant: nor are w'e ever likely to know, unless we 
could construct an organized body, and try whether it would 
live. 
Under such disadvantages do we, in cases of this descrip- 
tion, attelupt the initial, or inductive step, in the application 
of the Deductiye )lethod to complex phenoulena. nut such, 
fortunately, is not the COnl!DOn case. In general, the laws of 
the causes on which the effect depends n1a}'" be obtained by 
an induction from c0l11parati\'ely siluple instances, or, at the 
worst, by deduction frolu the laws of silupler causes so 
obtained. By simp1e instances are meant, of course, those 
in "which the action of each cause ,vas not intcrlnixed or inter- 
fered with, or not to an} great extent, bJ other causes whose 
laws were unknown. ...\.nd only when the induction wh ich fur- 
nished the prenÜsses to the Deducti ve 
Iethod rested on such 
instances, has the application of such a lnethod to the ascer- 
tainment of the laws of a cOlnplex effect, been attended with 
brilliant results. 



 2. "Then the laws of the causes haye been ascertained, 
and the first stage of the great logical operation now under 
discussion satisfactorily accolnplished, the second part fol- 
lows; that of determining, from the laws of the causes, ",.hat 
effect any given combination of those causes will produce. 
This is a process of calculation, in the ".ider sense of the 
term; and yery often involves processes of calculation in the 
narrowest sense. It is a ratiocination; and when our know- 
ledge of the causes is so perfect, as to extend to the exa ct 
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numerical laws which they observe in producing their effects, 
the ratiocination mayreckonalllong its premisses the theorems 
of the science of number, in the whole imrnense extent 
of that science. Not only are the highest truths of nlathe- 
matics often required to enable us to conlpute an effect, the 
nUlnerical law of ,vhich we already know; but, even by tIle 
aid of those highest truths, we can go but a little way. In so 
simple a case as the common problem of three bodies 
gTavitating towards one another, ,vith a force directly as their 
Inass and inversely as the square of the distance, all the 
resources of the calculus have not hitherto sufficed to obtain 
any general solution but an approximate one. In a case 
a little Blore complex, but still one of the simplest which 
arise in practice, that of the motion of a projectile, the causes 
'which affect the velocity and range (for example) of a cannon- 
ball may be all known and estimated; the force of the gun- 
powder, the angle of elevation, the density of the air, the 
strength and direction of the ,vind; but it is one of the 
most difficult of nlathematical problems to combine all 
these, so as to determine the effect resulting from their col- 
lecti ve action. 
Besides the theol.enls of number, those of geonletry also 
come in as premisses, where the effects take place in space, 
and involve motion and extension, as in mechanics, optics, 
acoustics, astronomy. But when the complication increases, 
and the effects are under the influence of so many and such 
shifting causes as to give no room either for fixed numbers, 
or for straight lines and regular curves, (as in the case of 
physiological, to say nothing of mental and social pheno- 
mena,) the laws of nlunber and extension are applicable, if 
at all, only on that large scale on which precision of details 
becomes unimportant; and although these laws playa con- 
spicuous part in the most striking examples of the investi- 
gation of nature by the Deducti\Te l\lethod, as for exanlple 
in the Newtonian theory of the celestial motions, they are 
by no means an indispensable part of every such process. 
All that is essential in it is, reasoning fronl a general law to a 
particular case, that is, determining by means of the parti- 
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cular circlunstances of that case, what result is required in 
that instance to fulfil the law. Thus in the Torricellian ex- 
perilnent, if the fact that air has ,,?eight had been previously 
known, it would have been easy, without any nUlIlerical data, 
to deduce froIn the general law of equilibrilun, that the Iner- 
curr would stand in the tube at such a height that the COhUllll 
of mercury would exactly halance a colUllln of the atmo- 
sphere of equal diallleter; because, otherwise, equilibriuul 
,voldd not exist. 
Dy such ratiocinations froin the separate laws of the 
causes, we lnay, to a certain extent, succeed ill answering 
either of the following questions: Given a certain cOlnbina- 
tion of causes, what effect will follow.? and, 'Vhat COln- 
bination of causes, if it existed, would produce a given 
effect? In the one case, we detennine the effect to be 
expected in any con1plex circumstances of which the different 
elenlents are known: in the other case we learn, according 
to what law-under what antecedent conditiolls-a given 
cOIllplex effect will occur. 



 3. But (it may here be asked) are not the same argu- 
ments by which the methods of direct observation and expe- 
riment were set aside as illusory when applied to the laws of 
cOlnplex phenomena, applicable with equal force against the 
l\Iethod of Deduction? 'Vhen in every single instance a 
multitude, often an unknown multitude of agencies, are clash- 
ing and con1bining, what security have we that in our con1- 
putation à priori ,ve have taken an these into our reckoning? 
Jlow nIany must we not generally be ignorant of? Anlong 
those which 'we know, how probable that sonle have been 
overlooked; and even were all included, ho,v vain the pre- 
tence of summing up the effects of many causes, uuless we 
know accurately the ntlluerical law of each,-a condition in 
lllOst cases not to be fulfilled; and even when fulfilled, to 
nJake the calculation transcends, in an}'" but very simple 
cases, the utmost power of mathematical science with its Inost 
Inodern improvements. 
'rhese objections have real weight, and would be altoge- 
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ther unanswerable, if there were no test by which, when we 
employ the Deductive Method, ,ve might judge whether an 
error of any of the above descriptions had been committed 
or not. Such a test however there is: and its application 
forms, under the naUle of Verification, the third essential 
C01l1pOnent part of the Deductive l\iethod; without which all 
the results it can give have little other value than that of 
guess-work. To warrant reliance on the general conclusions 
arrived at by deduction, these conclusions must be found, on 
careful coulparison, to accord with the results of direct obser- 
vation wherever it can be had. If, when we haye experience 
to conlpare with them, this experience confiruls theul, we may 
safely trust to them in other cases of which our specific ex- 
perience is yet to come. But if our deductions have led to 
the conclusion that frol1l a particular conl bination of causes 
a gi yell effect would result, then in all known cases where 
that cOlnbinatioll can be shown to have existed, and where 
the effect has not followed, we must be able to sho,v (or at 
least to make a probable surmise) what frustrated it: if 'we 
cannot, the theory is imperfect, and not yet to be relied upon. 
Nor is the verification complete, unless some of the cases in 
,vhich the theory is borne out by the observed result, are of 
at least equal cOluplexity with any other cases in which its 
application could be called for. 
It needs scarcely be observed, that,-if direct observation 
and collation of instances have furni
hed us 'with any enl- 
pirical laws of the effect, whether true in all observed cases or 
only true for the most part,-the 1110St effectual verification 
of which the theory could be susceptible would be, that it 
led deductively to those empirical laws; that the uniformi- 
ties, whether complete or incomplete, which were obser\"ed 
to exist among the phenoulena, were accounted for by the 
laws of the causes-,vere such as could not but exist if tbose 
be really the causes by which the phenomena are produced. 
Thus it ,vas yery reasonably deenled an essential requi!ite of 
any true theory of the causes of the celestial motions, that it 
should lead by deduction to Kepler's laws: which, accord- 
ingly, the Newtonian theory did. 
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In order, therefore, to facilitate t1le verification of theories 
obtained by deduction, it is important that as uI;tny as pos- 
sible of the empirical laws of the p}lCnOlI1Cna should be as- 
certained, by a cOlnparison of instances, confonnahly to the 
:\Iethod of \greelnent: as wen as (it HUlst bc added) that 
the p}lenolnena thelnselves should be described, in the most 
comprc}lclJsiyc as well as accnrate manner possiblc; by col- 
lecting froln the observation of parts, the siulplest possible 
correct expressions for the corresponding wholes: as when 
the series of the obsen'ed places of a planet was first ex- 
pressed by a circle, then by a systelfl of epicycles, and suL- 
sequentlJ by an ellipse. 
It is worth remarking, that con1plex instances "hich 
,yould have been of no use for the discovery of the sinlple 
Jaws into which we ultilnately analyse their phenolnelHt, 
ncverthcless, when they haye served to verifY the analysis, 
become additional evidence of the laws thel11sclves. ,Although 
,ye could not have got at the law frou1 cOlnplex cascs, still 
when the law, got at otherwise, is found to be in accordance 
with the resu1t of a complex case, that case becomes a ne,v 
experilnent on the law, and }lelps to confinn what it did 
not assist to discover. It is a new trial of the principle in 
a different set of circumstances; and occasionall v serves 
01 
to eliminate some circulnstance not previously excluded, 
and the exclusion of ,,,hich n1Ïght require an experiment 
impossible to be executed. This ,vas strikingly conspicu- 
ous in the example fOrInerly quoted, in which the difference 
between the observed and the calculated velocity of sound 
,vas ascertained to result frolD the heat extricated by the 
condensation which takes place in each sonorous vibration. 
This was a tria.l, in new circumstances, of the law of the 
developlnent of heat by cOlnpression; and it added materially 
to the proof of the universality of that law. Accordingly any 
law of nature is deemed to have gained in point of certainty, 
by being found to explain some complex case which had 
not previously been thought of in connexioll with it; and this 
indeed is a consideration to which it is the habit of scientific 
inquirers to attach rather too n1uch value than too little. 
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To the Deductive Method, thus characterised in its three 
constituent' parts, Induction, Ratiocination, and Verifica- 
tion, the hUlnan mind is indebted for its IllOst conspicuous 
triumphs in the investigation of nature. To it we owe all 
the theories by \vhich vast and complicated phenomena are 
embraced under a few simple laws, ,vhich, considered as tbe 
laws of those great phenomena, could never have been de- 
tected by their direct study. We lllay form some conception 
of ,vhat the method has done for us, from the case of the 
celestial motions; one of the simplest among the greater in- 
stances of the COlnposition of Causes, since (except in a few 
cases not of primary importance) each of the heavenly bodies 
may be considered, without material inaccuracy, to be never 
at one time influenced by the attraction of more than hvo 
bodies, the sun and one other planet or satellite, making 
with the reaction of the body itself, and the tangential force 
(as I see no objection to calling the force generated by the 
body's own motion, and acting in the direction of the tan- 
gent*) only four different agents on the concurrence of which 
the motions of that body depend; a much sn1alIer number, 
no doubt, than that by which any other of the great pheno- 
mena of nature is determined or modified. Yet ho\v could 
we ever have ascertained the combination of forces on which 
the Inotions of the earth and planets are dependent, by merely 
comparing the orbits, or velocities, of different planets, or the 
different velocities or positions of the same planet? N ot- 
withstanding the regularity which 111anifests itself in those 
motions, in a degree so rare among the effects of a concur- 
rence of causes; although the periodical recurrence of exactly 
the same effect, affords positive proof that all the cOInbina- 
tions of causes which occur at an, recur periodicaIly; we 
should not have known what the causes were, if the existeuce 
of agencies precisely similar on our own earth had not, for- 
tunately, brought the causes themselves within the reach of 


.. There is no danger of confounding this acceptation of the term with the 
peculiar employment of the phrase "tangential force" in the theory of the 
planetary perturbations. 
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experilnel1tation under simple circumstances. As we shan 
}lave occasion to analyse, further on, this great example of 
the 1\Iethod of Deduction, "e shaH not occupy any time with 
it here, but shall proceed to that secondary application of the 
Deductive 1\Ietllod, the result of which is not to prove laws 
of phenolnena, but to explain then1. 



CHAPTER XII. 


OF THE EXPLANATION OF LAWS OF NATURE. 



 1. THE deductive operation by which we derive the 
la,v of an effect from the la\vs of the causes, of which the 
concurrence gives rise to it, may be undertaken either for the 
purpose of discovering the law, or of eXplaining a law already 
discovered. The ,vord explanation occurs so continually 
and holds so important a place in philosophy, that a little 
tilne spent in fixing the llieaning of it will be profitably 
employed. 
An individual fact is said to be explained, by pointing out 
its cause, that is, by stating the la,v or laws of causation, of 
which its production is an instance. Thus, a conflagration 
is explained, when it is proved to have arisen froln a spark 
falling into the midst of a heap of combustibles. And in a 
similar n1anner, a law or uniformity in nature is said to be 
explained, when another law or laws are pointed out, of 
which that law itself is but a ease, and frolli ,vhich it could 
be deduced. 



 2. There are three distinguishable sets of circunl- 
stances in which a law of causation may be eXplained froln, 
or, as it also is often expressed, resolved into, other laws. 
The :first is the ease already so fully considered; an 
intermixtu;e of laws, producing a joint effect equal to the 
sum of the effects of the causes taken separately. The la,v 
of the complex effects is explained, by being resolved into 
the separate laws of the causes which contribute to it. 1-'hus, 
the law of the Inotion of a planet is resolved into the law of 
the tangential force, which tends to produce an unifornl 
motion in the tangent, and the law of the centripetal force, 
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'which tends to produce an accelerating Inotion towards the 
sun; tl)e realnlotion being a conlpound of the two. 
It is necessary here to reIn ark, that in this resolution of 
the law of a conlple
 effect, the laws of which it is C0111- 
pounded are not the onlr elenlents. It is resolved into the 
laws of the separate causes, together with the fact of their 
co-existence. The one is as essential an ingredient as the 
other; whether the object be to discover the law of the effect, 
or only to explain it. To deduce the la\\rs of the heavenly 
motions, we require not only to know the hnv of a rectilinenl 
and that of a gravitative force, but the existence of both these 
forces in the celestial regions, and eyen their relative anlount. 
The c0l11plex laws of causation are thus resolved into two 
distinct kinds of elements: the one, simpler laws of causa- 
tion, the other (in the aptly selected language of Dr. 
Chalmers) collocations; the collocations consisting in the 
existence of certain agents or powers, in certain circulll- 
stances of place and tÏ1ne. "r e shall hereafter have occasion 
to retUl"n to this distinction, and to dwell on it at such a 
length as dispenses with the necessity of further insisting on 
it h
re. The first mode, then, of the explanation of Laws of 
Causation, is when the law of an effect is resolved into the 
various tendencies of which it is the result, and into the laws 
of those tendencies. 



 3. _\ second case is ,vhen, bet\veen what seelned the 
cause and what was supposed to be its effect, further observa- 
tion detects an iunnediate link; a fact caused by the antece. 
dent, and in its turn causing the consequent; 80 that the 
cause at first assigned is but the remote cause, operating 
through the intennediate phenornenon. A seemed the cause 
of C, but it subsequently appeared that A was only the cause 
of B, and that it is B which ,vas the cause of C. For example: 
mankind "
ere aware that the act of touching an outward 
object caused a sensation. It was, however, at last disco- 
\'ered, that after we haye touched the object, and before we 
experience the sensation, some change takes place in a kind 
of thread called a nerve, ",hich extends froIn our outward 
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organs to the brain. Touching the object, therefore, is only 
the remote cause of our sensation; that is, not the cause, 
properly speaking, but the cause of the cause ;-the real 
cause of the sensation is the change in the state of the nerve. 
Future experience may not only give us more knowledge 
than we now have of the particular nature of this change, but 
may also interpolate another link: between the contact (for 
example) of the object with our outward organs, and the 
production of the change of state in the nerve, there may 
take place some electric phenomenon; or some phenomenon 
of a nature not resembling the effects of any known agency. 
Hitherto, however, no such intermediate link has been disco- 
vered; and the touch of the object must be considered, 
provisionally at least, as the proxilnate cause of the affection 
of the nerve. The sequence, therefore, of a sensation of 
touch on contact with an object, is ascertained not to be an 
ultimate la,v; it is resolved, as the phrase is, into t,vo other 
laws,-the law, that contact with an object produces an 
affection of the nerve; and the law, that an affection of the 
nerve produces sensation. 
To take another example: the more powerful acids cor- 
rode or blacken organic compounds. This is a case of 
causation, but of remote causation; and is said to be explained 
,vhen it is shown that there is an interu1ediate link, nan1ely, 
the separation of some of the chemical elements of the organic 
structure from the rest, and their entering into combination 
with the acid. The acid causes this separation of the elements, 
and the separation of the elements causes the disorganization, 
and often the charring of the structure. So, again, chlorine 
extracts colouring matters, (whence its efficacy in bleaching,) 
and purifies the air from infection. This la\v is resolved 
into the t\vo following laws. Chlorine has a powerful affinity 
for bases of all kinds, particularly rnetallic bases and hydro- 
gen. Such bases are essential elements of colouring n1atters 
and contagious compounds: which substances, therefore, are 
decomposed and destroyed by chlorine. 



 4. It is of importance to remark, that when a sequence 
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of phenomena is thus resolved into other laws, they arc 
always laws 1110re general than itself. The law that A is 
followed by C, is less general than either of the la,ys which 
c
nDect B with C and A,vith B. This will appear fronl 
very siluple considerations. 
AU la,ws of causation are liable to be counteracted or 
frustrated, by the uon-fulfilment of some negative condition: 
the tendency, therefore, of B to produce C lnay be defeated. 
No,y the law that A produces B, is equally fulfilled whether 
B is followed by C or not; but the law that A produces C 
by means of B, is of course only fuHìlled when B is really 
followed by C, and is therefore le
s general than the law 
that ...\ produces B. It is also less general than the law that 
B produces C. For n may have other causes besides 
\; 
aud as A produces C only by Ineans of 13, while ß produces 
C whether it has itself been produced by A or by any- 
thing else, the second law clnbraces a greater number of 
instances, covers as it were a greater space of ground, than 
the first. 
Thus, in our fanner exalnple, the law that the contact 
of an object causes a change in the state of the nerve, is 
Inore general than the law that contact with an object causes 
sensation, since, for aught 'we kno,,,", the change in the nerve 
111ay equally take place when, from a counteracting cause, as 
for instance, strong Inental excitement, the sensation does 
not follow; as in a battle, where ,vounds are often received 
without any consciousness of receiving them. And again, 
the law that change in the state of a nerve produces sen- 
sation, is n10re general than the law that contact with an 
object produces sensation; since the sensation equally fol- 
lows the change in the nerve when not produced by contact 
with an object, but by some other cause; as in the well- 
known case, when a person who has lost a limb feels the 
same sensation which he has been accustomed to call a pain 
in the liln b. 
Not only are the laws of Inore imlnediate sequence into 
which the law of a relnote sequence is resolved, laws of 
greater generality than that law is, but (as a consequence 
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of, or rather as implied in, their greater generality) 
they are more to be relied on; there are fewer chances of 
their being ultimately found not to be uni yersaU y true. 
From the monlent when tbe sequence of A and C is shown 
not to be immediate, but to depend on an intervening 
phenomenon, then, however constant and invariable the 
sequence of A and C has hitherto been found, possibilities 
arise of its failure, exceeding those which can affect either 
of the lllore immediate sequences, A, B, and B, C. The 
tendency of A to produce C may be defeated by whatever 
is cUlpable of defeating either the tendency of A to produce 
B, or the tendency of B to produce C; it is therefore twice 
as liable to failure as either of those more elementary 
tendencies; and the generalization that A is always fol- 
lowed by C, is twice as lil{ely to be found erroneous. And 
so of the converse generalization, that C is always preceded 
and caused by A; which wiU be erroneous not only if there 
should happen to be a second Ï1nlllediate lllode of produc- 
tion of C itself, but moreover if there be a second mode 
of production of B, the immediate antecedent of C in the 
sequence. 
The resolution of the one generalization into the other 
two, not only shows that there are possible lilllitations of 
the former, from which its two elements are exempt, but 
shows also where these are to be looked for. As soon as 
we know that B intervenes between A and C, we also kno\v 
that if there be cases in \vhich the sequence of A and C 
does not hold, these are most likely to be found by studying 
the effects or the conditions of the phenomenon B. 
It appears, then, that in the second of the three modes in 
which a law may be resolved into other la,vs, the latter are 
more general, that is, extend to n10re cases, and are also 
less likely to require limitation from subsequent experience, 
than the law which they ser\'e to explain. They are more 
nearly unconditional; they are defeated by fewer contin- 
gencies; they are a nearer approach to the uni \?ersal 
truth of nature. The same observations are still ]llOre evi- 
dently true with regard to the first of the three modes of 
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resolution. ""hen the law of an effect of combined causes 
is resolved into the separate laws of the causes, the nature 
of the case ilnplies that the la,v of the effect is less general 
than the law of any of the causes, sincc it only holds when 
they are cOlnbiued; while the law of anyone of the causes 
holds good both then, and also when that causc acts apart 
frolll the rest. It is also manifest that dlc conlplex law is 
liable to be oftencr unfulfilled than any on(' of the simpler 
laws of which it is the result, since every contingency which 
defeats any of the laws prcvents so lnuch of the effect as 
depends on it, and thereby defeats the complex law. 
The mere rusting, for exalllple, of some small part of a 
great Inachine, often suffices entirely to prevcnt the effect 
which ought to result froln the joint action of all the parts. 
The law of the effect of a cOlllbination of causes is always 
subject to the whole of the negative conditions which attacl1 
to the action of all the causes se,.erally. 
1'here is another and a still stronger reason why the law 
of a complex effect Inust be less general than the laws of 
the causes which conspire to produce it. The same causes, 
acting according to the same laws, and differing only in the 
proportions in which they are combined, often produce 
effects which differ not merely in quantity, but in kind. 
The cOlubination of a centripetal with a projectile force, in 
the proportions which obtain in all the planets and satellites 
of our solar system, gives rise to an elliptical motion; but if 
the ratio of the two forces to each other were slightly altered, 
it is deluonstrable that the Illotion produced would be in a 
circle, or a parabola, or an hyperbola: and it has been sur- 
mised that in the case of some comets one of these is l'eally 
the fact. Yet the la,v of the parabolic motion would be 
resolvable into the very same siluple laws into which that 
of the elliptical motion is revoh-ed, namely, the law of the 
permanence of rectilineal motion, and the law of gravitation. 
If, therefore, in the course of ages, SOlne circumstance 
were to lnanifest itself which, without defeating the law 
of either of those forces, should merely alter their pro- 
portion to one another, (such as the shock of a cOlnet, 
VOL. I. 31 
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or even the accumulating effect of the resistance of the 
medium in which astronomers have been led to surmise that 
the motions of the heavenly bodies take place;) the ellip- 
tical motion might be changed into a motion in some other 
conic section; and the complex law, that the heavenly 
motions take place in ellipses, would be deprived of its 
uni versality, though the discovery would not at all detract 
from the universality of the simpler laws into which that 
complex law is resolved. The law, in short, of each of the 
concun'ent causes remains the same, however their colloca- 
tions may vary; but the law of their joint effect varies with 
every difference in the coHocations. There needs no more 
to show how much Inore general the elementary laws must 
be, than any of the complex laws which are derived from 
them. 



 5. Besides the two modes which have been treated 
of, there is a third mode in which laws are resolved into one 
another; and in this it is self-evident that they are resolved 
into la\vs more general than themselves. This third mode 
is the subsumplion (as i
 has been called) of one law under 
another: or (what comes to the same thing) the gathering 
up of several laws into one more general law which includes 
them all. The most splendid example of this operation was 
,vhen terrestrial gravity and the central force of the solar 
system were brought together under the general law of gra- 
vitation. It had been proved antecedently that the earth 
and the other planets tend to the sun; and it had been 
known from the earliest times that terrestrial bodies tend 
towards the earth. These \vere silnilar phenon1ena; and to 
enable them both to be subsulned under one law, it was 
only necessary to prove that, as the effects were similar in 
quality, so also they, as to quantity, conform to the same 
rules. This \vas first shown to be trne of the moon, \vhich 
agreed with terrestrial objects not only in tending to a centre, 
but in the fact that this centre was tbe earth. The tendency 
of the moon towards the earth being ascertained to yary as 
the inverse square of the distance, it was deduced from this, 
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by direct calculation, that if the 11100n \ycre as near to the 
earth as terrestrial objects are, and the tangential force were 
suspended, the moon would fall towards the earth through 
exactly as 11lany feet in a second as those objccts do by 
virtue of their weight. Hence the inference was irresistible, 
that the nloon also tends to the earth by virtue of its weight: 
and that the two phenomena, the tendency of the nloon to 
the earth and the tcndency of terrestrial objects to the earth, 
being not only sin1Ïlar in quality, but, when in the same 
circlunstances, identical in quantity, are cases of one and 
the saIne law of causation. But the tendency of the moon 
to the earth and the tendency of the earth and planets to the 
sun, were already known to be cases of the saine law of 
causation: and thus the law of all these tendencies, and the 
law of terrestrial gravity, were recognized as identical, or in 
other words, were subsumed under one general law, that of 
gravitation. 
In a similar manner, the laws of magnetic phenolnena 
have recently been subsumed under known laws of elec- 
tricity. It is thus that the most general Jaws of nature are 
usually arrived at: we mount to thenl by successive steps. 
For, to arrive by correct induction at laws w}1Ïch hold under 
such an immense ,'ariety of circumstances, laws so general 
as to be independent of any varieties of space or time which 
".e are able to observe, requires for the most part many dis- 
tinct sets of experilnents or observations, conducted at dif- 
ferent times and by different people. One part of the law 
is first ascertained, afterwards another part: one set of 
observations teaches us that the law holds good under some 
conditions, another that it holds good under other condi- 
tions, by combining which observations we find that it holds 
good under conditions much more general, or even univers- 
ally. The general law, in this case, is literally the sum of 
all the partial ones; it is the recognition of the same 
sequence in different sets of instances; and may, in fact, be 
regarded as merely one step in the process of elilnination. 
That tendency of bodies towards one another, which we now 
call gravity, had at first been observed only on the earth's 
31-2 
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surface, where it manifested itself only as a tendency of all 
bodies towards the earth, and might, therefore, be ascribed 
to a peculiar property of the earth itself: one of the circutn- 
stances, namely, the proximity of the earth, had not been 
elin1Înated. To eliminate this circumstance required a fresh 
set of instances in other parts of the universe: these we 
could not ourselves create; and though nature had created 
theln for us, ,ve were placed in very unfavourable circum- 
stances for observing them. To make these obseryations, 
fell naturally to the lot of a different set of persons fr0111 
those who studied terrestrial phenomena, and had, indeed, 
been a matter of great interest at a time when the idea of 
eXplaining celestial facts by terrestrial laws "
as looked npon 
as the confounding of an indefeasible distinction. When, 
however, the celestial motions were accurately ascertained, 
and the deductive processes performed from which it a.p- 
peared that their law's and those of terrestrial gravity corre- 
sponded, those celestial observations became a set of instances 
which exactly eliminated the circumstance of proximity to 
the earth; and proved that in the original case, that of ter- 
restrial objects, it was not the earth, as such, that caused the 
Inotion or the pressure, but the circumstance common to that 
case with the celestial instances, namely, the presence of 
SOlne great body within certain limits of distance. 



 6. There are, then, three modes of explaining laws of 
causation,or, which is the same thing, resolving them into other 
laws. First, when the law of an effect of conlbined causes is 
).esol ved into the separate laws of the causes, together with 
the fact of their combination. Secondly, when the law which 
connects any two links, not proximate, in a chain of causa- 
tion, is resolved into the laws which connect each with the 
intermediate links. Both of these are cases of resolving one 
law into two or more; in the third, t,vo or more are resolved 
into one: when, after the la,v has been shown to hold good 
in several different classes of cases, we decide that what is 
true in each of these classes of cases, is true nnder some 
more general supposition, consisting of what all those classes 
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of cases have in common. 'Ve may here remark that this 
last operation involves none of the uncertainties attendant 
on induction by the )lethod of AgreeIne11t, since we need 
not suppose the result to be extended by way of inference to 
any lle,v clas
 of cases, different from those by the cOlupari- 
SOll of which it was engendered. 
In all these three processes, laws are, as we have seen, 
resolved into laws Inore general than themselves; la\vs ex- 
tending to all the cases which the fonner extend to, and 
others besides. In the first two Inodes they are also resolved 
into laws 1110re certain, in other ,vords, more universally true 
than thelnsel,"es; they are, in fact, pro,"ed 110t to be theln- 
selves laws of nature, the character of which is to be universally 
true, but results of laws of nature, ,vhich luay be only true 
conditionally, and for the most part. Ko difference of this 
sort exists in the third case; since here the partial laws are, 
in fact, the yery same law as the general one, and any ex- 
ception to them would be an exception to it too. 
By all the three processes, the range of deductive science 
is extended; since the laws, thus resolved, may be thence- 
forth deduced demonstratively froln the laws into which they 
are resolved. A.s already remarked, the same deductive pro- 
cess which proves a la,v or fact of causation if unknown, 
serves to explain it when known. 
The word explanation is here used in its philsophical 
sense. ''"""hat is caned explaining one law of nature by 
another, is but substituting one mystery for another; and 
does nothing to render the general course of nature other 
than mysterious: we can no nlore assign a why for the more 
extensive laws than for the partial ones. The explanation 
Inay substitute a mystery which has becolne familiar, and 
has grown to seem not mysterious, for one which is still 
strange. .A.ud this is the meaning of explanation, in common 
parlance. But the process with which ,ve are here concerned 
often does the very contrary: it resolves a phenomenon with 
which we are familiar, into one of which we previously knew 
little or nothing; as when the COlllmon fact of the fan of 
heavy bodies is resolved into a tendency of aU particles of 
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Inatter towal'ds one another. It Inust be kept constantly in 
view, therefore, that in science, those who speak of ex- 
plaining any phenomenon mean (or should mean) pointing 
out 110t some more fanliliar, but merely some more general, 
pl1enoInenon, of which it is a partial exelnplification; 
or some laws of causation which produce it by their joint 
or successive action, and from which, therefore, its conditions 
may be determined deductively. Every such operation 
brings us a step nearer towards answering the question 
which was stated in a previous chapter as cOlnprehending 
the whole problem of the investigation of nature, viz. "\Vhat 
are the fewest assumptions, which being granted, the order 
of nature as it exists ,vould be the result? "\Vhat are the 
fewest general propositions from which all the uniformities 
existing in nature could be deduced? 
The laws, thus explained or resoh-ed, are sometimes said 
to be accounted for; but the expression is incorrect, if taken 
to mean anything more than what has been already stated. 
In minds not habituated to accurate thinking, there is often 
a confused notion that the general laws are the causes of the 
partial ones; that the law of general gravitation, for example, 
causes the phenomenon of the fall of bodies to the earth. But 
to assert this, would be a misuse of the 'word cause: terres- 
trial gravity is not an effect of general gravitation, but a case 
of it; that is, one kind of the particular instances in which 
that general law obtains. To account for a law of nature 
means, and can mean, nothing more than to assign other laws 
more general, together with collocations, which laws and 
collocations being supposed, the partial law follows without 
any additional supposition. 
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:MISCELLANEOUS EÅA
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LAWS OF NATURE. 



 1. SOME of the most reluarkable instances which have 
occurred since the great N ewtoniall generalization, of tht: 
explanation of laws of causation subsisting alllong cOlnplex 
phenomena, by resolving them into simpler and n10re general 
laws, are to be found alnong the speculations of Liebig in 
organic chemistry. Tht:se speculations, though they have 
not yet been sufficiently long before the world to entitle 
us positively to assume that no ,veIl-grounded objection can 
be n1ade to any part of them, afford, however, so adlnirable 
an exaulple of the spirit of the Deductive 
Iethod, that I may 
be permitted to present some specilnens of them here. 
It had been observed in certain cases, that chemical 
action is, as it were, contagious; that is to say, a substance 
which would not of itself yield to a particular chen1Ïcal attrac- 
tion, (the force of the attraction not being sufficient to over- 
come cohesion, or to destroy SOlne chen1Ïcal combination in 
which the substance was already held), will nevertheless do 
so if placed in contact with son1e other body which is in the 
act of yielding to the same force. Nitric acid, for exan1ple, 
does not dissolve pure platinum, which 111ay "be boiled with 
this acid without being oxidized by it, even when in a state 
of such fine division that it no longer l'eßects light." But the 
same acid easily dissolves silver. Now if an alloy of silver 
and platinum be treated with nitric acid, the acid does not, 
as lllight naturally be expected, separate the two metals, 
dissolving the silver, and leaving the platinum; it dissolves 
both: the platinum as well as the sil ver becomes oxidized, 
and in that state cOlnbines with the undecomposed portion 
of the acid. In like lllanner, "copper does not decompose 
water, even when boiled in dilute sulphuric acid; but an alloy 
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of copper, zinc, and nickel, dissohTes easily in this acid with 
evolution of hydrogen gas." These phenomena cannot be 
eXplained by the laws of what is termed chemical affinity. 
They point to a peculiar law, by which the oxidation which 
one body suffers, causes another, in contact with it, to submit 
to the same change. And not only chemical cOlnposition, 
but chemical decomposition, is capable of being similady 
propagated. The peroxide of hydrogen, a compound formed 
by hydrogen with a greater amount of oxygen than the 
quantity necessary to form water, is held together by a 
chemical attraction of so weak a nature, that the slightest 
circumstance is sufficient to decompose it; and it even, 
though very slowly, gives ofl" oxygen and is reduced to water 
spontaneously (being, I presume, decomposed by the tendency 
of its oxygen to absorb heat and assume the gaseous state). 
Now it has been observed, that if this decolnposition of the 
peroxide of hydrogen takes place in contact with sonle 
nletal1ic oxides, as those of sil ver, and the peroxides of lead 
and manganese, it superinduces a corresponding chemical 
action upon those substances; they also give forth the whole 
or a portion of their oxygen, and are reduced to the metal or 
to the protoxide; although they do not undergo this change 
spontaneously, and there is no chemical affinity at 'work to 
Inake them do so. Other silnilar phenolnena are Inentioned 
by Liebig. "Now no other explanation," he observes, " of 
these phenomena can be given, than that a body in the act 
of combination or decomposition enables another body, with 
,vhich it is in contact, to enter into the same state." 
Here, therefore, is a law of nature of great simplicity, but 
which, owing to the extremely special and limited character 
of the phenomena in which alone it can be detected experi- 
mental1y, (because in them alone its results are not inter- 
mixed and blended with those of other laws,) had been very 
little recognised by chemists, and no one could have ventured, 
on experimental evidence, to affinn it as a la,v common 
to an chelnical action; owing to the impossibility of a rigor- 
ous employment of the l\iethod of Difference where the 
properties of different kinds of substance are involved, an 
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ilupossibility which we noticed and characterized in a previous 
chapter.- Now this extremely special and apparently pre- 
carious generalization has, in the hands of Liebig, been 
con,"erted, by a masterly eluploynlcnt of the Deductive 
. l\Iethod, into a la\y pervading all nature, in the same way 
as b'-ravitation assluned that character in the hands of Ne,v- 
ton; and has been found to explain, in the IHOst unexpected 
manner, nUluerous dctached 
eneralizations of a more limited 
kind, reducing the phenomena concerned in those generaliza- 
tions into nlere cases of itself. 
The contagious influence of chemical action is not a 
powerful force, and is only capable of overcoming weak 
affinities: we, may, therefore, expect to find it principally 
exeluplified in the decolllPosition of substances which are 
held together by weak chemical forces. No,y the force which 
holds a cOlnpound substance together is generally weaker, 
the lTIOre conlpound the substance is; and organic products 
are the ßJost cOlnpound substances known, those which have 
the lTIOSt cOlllplex atolnic constitution. It is, therefore, upon 
such substances that the self-propagating power of chemical 
action is likely to exert itself in the most marked Inanner. 
Accordingly, first, it explains the remarkable laws of fermenta- 
tion, and some of those of putrefaction. ".A little leaven," 
that is, dough in a certain state of chemical action, impresses 
a similar chemical action upon" the whole lUlnp." The con- 
tact of any decaying substance, occasions the decay of matter 
previously sound. Again, yeast is a substance actually in a 
process of decomposition from the action of air and water, 
evolving carbonic acid gas. Sugar is a substance which, 
froin the cOlllplexity of its composition, has no great energy 
of coherence in its existing form, and is capable of being 
easily converted (by combination with the elelnents of water) 
into carbonic acid and alcohol. N" ow the mere presence of 
yeast, the mere proximity ofa substance of which the elements 
are separating from each other, and combining with the 
elements of water, causes sugar to undergo the same change, 


* Suprà, p. 420. 



490 


INDUCTION. 


giving out carbonic acid gas, and becoming alcohol. It is 
not the elelnents contained in the yeast which do this. "An 
aqueous infusion of yeast may be mixed with a solution of 
sugar, and preserved in vessels from which the air is excluded, 
without either experiencing the slightest change." Neither 
does the insoluble residue of the yeast, after being treated 
'with ,vater, possess the power of exciting fermentation. (11ere 
we have the method of Difference). It is not the yeast itself, 
therefore; it is the yeast in a state of decomposition. The 
sugar, which would not decompose and oxidize by the mere 
presence of oxygen and water, is induced to do so when 
another oxidation is at work in the midst of it. 
By the same principle Liebig is enabled to explain many 
cases of malaria; the pernicious influence of putrid sub- 
stances; a variety of poisons; contagious diseases; and other 
phenomena. Of all substances, those composing the animal 
body are the most complex in their composition, and are in 
the least stable condition of union. The blood, in particular, 
is the most unstable compound known. It is, therefore, not 
surprising that gaseous or other substances, in the act of un- 
dergoing the chemical changes which constitute, for instance, 
putrefaction, should, "Then brought into contact with the tis- 
sues by respiration or otherwise, and still more when intro- 
duced by inoculation into the blood itself, impress upon some 
of the particles a chemical action similar to its oW'n; which is 
propagated in like manner to other particles, until the whole 
system is placed in a state of chemical action more or less 
inconsistent with the chemical conditions of vitality. 
Of the three modes in which we observed in the last chap- 
ter that the resolution of a special law into more general 
ones D1ay take place, this speculation exemplifies the second. 
The laws explained are such as this, that yeast puts sugar 
into a state of fermentation. Between the remote cause, the 
presence of yeast, and the consequent fermentation of the 
sugar, there has been interpolated a proximate cause, the 
chemical action between the particles of the yeast and the 
elements of air and water. The special law is thus resolved 
iuto two others, more general than itself: the first, that yeast 
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is decolllposed by the presence of air and 'water; the second, 
that matter undergoing chenlÏcal action has a tendency to 
produce similar chemical action ill other matter in contact 
,,,ith it. But while the investigation thus aptly exhibits the 
second Inode of the resolution of a conlplex law, it no leðs 
happily exmnplifies the third; the subsunlption of special 
laws under a more general law, by gathering them up into 
one more comprehensive expression which inC'ludes them all. 
For the curious fact of the contagious nature of chemical ac- 
tion is only raised into a law of all chemical action by these 
very investigations; just as the Newtonian attraction was 
only recognised as a law of all matter when it ,vas found 
to explain the phenomena of terrestrial gravity. Previously 
to Liebig's investigations, the property in question had only 
Leen observed in a few special cases of chelnical action; but 
when his deductive reasonings have established that innu- 
Inerable effects produced upon weak compounds, by sub- 
stances none of whose known peculiarities would account for 
their having such a power, might be eXplained by considering 
the supposed special property to exist in all those cases, 
these numerous generalizations on separate substances are 
brought together into one law of chen1Ícal action in general: 
the peculiarities of the various substances being, in fact, eli- 
minated, just as the X ewtonian deduction eliminated from 
the instances of terrestrial gravity the circulnstance of proxi- 
mity to the earth. . 



 2. Another speculation of the same chemist, which, if 
it should ultimately be found to agree with all the facts of the 
extrenlely cOlllplicated phenomenon to which it relates, ,,,ill 
constitute one of the finest examples of the Deductive l\lethod 
on record, is his theory of respiration. 
The facts of respiration, or in other words the special 
laws which it is attempted to explain from, and resolve into, 
more general ones, are, that the blood in passing through the 
lungs absorbs oxygen and gives out carbonic acid gas, chang- 
ing thereby its colour fronl a blackish purple to a brilliant 
}"ed. The absorption and exhalation are evidently chemical 
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phenomena; and the carbon of the carbonic acid must have 
been derived from the body, that is, must have been absorbed 
by the blood from the substances with which it came into 
contact in its passage through the organism. Required to 
find the intermediate links - the precise nature of the two 
chemical actions which take place; first, the absorption of 
the carbon or of the carbonic acid by the blood, in its cit'cu- 
lation through the body; next, the excretion of the carbon, 
or the exchange of the carbonic acid for oxygen, in its pas- 
sage through the lungs. 
Dr. Liebig believes himself to have found the solution of 
this vexata quæstio in a class of chemical actions in which 
scarcely any less acute and penetrating inquirer would have 
thought of looking for it. 
Blood is composed of two parts, the serum and the glo- 
bules. The serum absorbs and holds in solution carbonic 
acid in great quantity, but has no tendency either to part 
with it or to absorb oxygen. The globules, therefore, are 
concluded to be the portion of the blood which is operative 
in }.espiration. These globules contain a certain quantity of 
iron, ,vhich from chemical tests is inferred to be in the state 
of oxide. 
Dr. Liebig recognised, in the known chemical properties 
of the oxides of iron, laws which, if follo,ved out deductively, 
would lead to the prediction of the precise series of pheno- 
mena \vhich respiration exhibits. 
There are two oxides of iron, a protoxide and a per- 
oxide. In the arterial blood the iron is in the form of 
peroxide: in the venous blood ,ve have no direct evidence 
,yhich of the oxides is present, but the considerations to be 
presently stated lead to the conclusion that it is the pro- 
toxide. As arterial and venous blood are in a perpetual 
state of alternate conversion into one another, the question 
arises, in what circun1stances the protoxide of iron is capable 
of being converted into the peroxide, and vice versâ. No\v 
the protoxide readily combines with oxygen in the presence 
of water, forming the hydrated peroxide: these conditions 
it finds in passing through the lungs; it derives oxygen 
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from the air, and finds water in the blood itself. This 
,voldd already explain one portion of the pheno]nena of 
l"espiration. But the arterial blood, in quitting the lungs, 
is charged with hydrated peroxide: in what manner is the 
peroxide brought back to its for]ner state? 
The chemical conditions for the reduction of the hydrated 
peroxide into the state of protoxide, are precisely those which 
the blood ]ueets with in circulating through the body; nanlcly, 
contact witb organic cOlnpounds. 
IIydrated peroxide of iron, when treated with organic 
compounds (where no sulphur is present) gives forth oxygen 
aud water, which oxygen, attracting the carbon froIn the 
organic substance, becomes carbonic acid; while the per- 
oxirle, being reduced to the state of protoxide, cOlnbines 
with the carbonic acid, and becolnes a carbonate. Now this 
carbonate needs only COlne again into contact ,vith oxygen 
and water to be decolnposed; the carbonic acid being given 
off, and the protoxide, by the absorption of oxygen and 
water, becou1Îng again the hydrated peroxide. 
The ]n) sterious chemical phenolnena connected with 
respiration can now, by a beautiful deductive process, be 
conlpletely explained. 'rhe arterial blood, containing iron 
in the forn} of hydrated peroxide, passes into the capillaries, 
where it meets with the decaying tissues, receiving also in 
its course certain non-azotised but highly carbonised animal 
products, in particular the bile. In these it finds the pre- 
cise conditions required for decomposing the peroxide into 
oxygen and the protoxide. The oxygen combines with the 
carbon of the decaying tissues, and forms carbonic acid, 
which, though insufficient in amount to neutralize the whole 
of the protoxide, combines with a portion (one-fourth) of 
it, aud returns in the form of a carbonate, along with the 
other three-fourths of the protoxide, through the venous 
system into the lungs. There it again meets with oxygen 
and water: the free protoxide becolnes hydrated peroxide: 
the caTbonate of pTotoxide parts with its caTbonic acid, and 
by absorbing oxygen and water, enters also into the state of 
hydrated peroxide. The heat evolved in the transition from 
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protoxide to peroxide, as well as in the previous oxidation 
of the carbon contained in the tissues, is considered by 
Liebig as the cause which sustains the temperature of the 
body. But into this portion of the speculation we need not 
enter. · 
This example displays the second mode of resolving 
complex laws, by the interpolation of intermediate links in 
the chain of causation; and some of the steps of the deduc- 
tion exhibit cases of the first mode, that which infers the 
joint effect of two or more causes from their separate effects; 
but to trace out in detail these exemplifications may be left 
to the intelligence of the I.eader. The third mode is not 
employed in this example, since the simpler laws into which 
those of respiration are resolved (the laws of tIle chemical 
action of the oxides of iron) were laws already known, and 
do not acquire any additional generality from their employ- 
ment in the present case. 



 3. The property which salt possesses of preserving 
anÏInal substances from putrefaction is resolved by Liebig 
into two more general laws, the strong attraction of salt for 
water, and the necessity of the presence of water as a condi- 
tion of putrefaction. The intermediate phenomenon which 
is interpolated between the relDote cause and the effect, can 
here be not merely inferred but seen; for it is a familiar 
fact, that flesh upon which salt has been thrown is speedily 
found swimming in brine. 
The second of the two factors (as they may be termed) 


* As corroborating the opinion that the protoxide of iron in the venous 
blood is only partially carbonated, the fact has been suggested, that the system 
shows great readiness to absorb an extra quantity of carbonic acid, as furnished 
in effervescing drinks. In such cases the acid must combine with something, 
and that something is not improbably the free protoxide. It would be worth 
ascertaining whether the protoxide itself or its carbonate has the greatest faci- 
lity in absorbing oxygen and turning itself into hydrated peroxide in the lungs. 
If the carbonate, then tbe beneficial effect, on the animal economy, of drinks 
which give an artificial supply of carbonic acid to the system, would be, to 
that extent, deductively established. 
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into which the preceding law has been resolved, the necessity 
of ,vater to putrefaction, itself affords an additional cxainple 
of the Resolution of Laws. The law itself is proved by the 
l\Iethod of Difference, since flesh completely dried and kept 
in a dry atmosphere does not putrefy, as we see in the case 
of dried provisions, and human bodies in very dry clinlates. 
A deducti,-e explanation of this same law results froni 
Liebig's spcC'ulations. The putrefaction of anÍ1nal and other 
azotised bodies is a chemical process, by which they are 
gradually dissipated in a gaseous forIn, chiefly in that of 
carbonic acid and annnonia; now to convert the carbon of 
the animal substance into carbonic acid requires oxygen, 
and to convert the azote into ammonia requires hydrogen, 
which are the elelnents of water. The extreme rapidity of 
tIu' putrefaction of azotised substances, compared with the 
gradual decay of non-azotised bodies (such as wood and the 
like) by the action of oxygen alone, he explains from the 
general law that sub
tances are I11nch Inore easily decom- 
posed by the action of two different affinities upon two of 
their elements, than by the action of only one. 
The purgative effect of salts with alkaline bases, when 
adn1inistered in concentrated solutions, is eXplained from 
tbe two following principles: Animal tissues (such as the 
stonlach) do not absorb concentrated solutions of alkaline 
salts; and such solutions do dissolve the solids contained in 
the intestines. The simpler laws into which the cOlnplex 
law is here resolved, are the second of the two foregoing 
principles combined with a third, namely that the peristaltic 
contraction acts easily upon substances in a state of solution. 
The negative general proposition, that anÎ1nal substances do 
not absorb these salts, contributes to the explanation by 
accounting for the absence of a counteracting cause, namely, 
absorption by the stomach, which in the case of other sub- 
stances possessed of the requisite chemical properties, in- 
terferes to prevent them from reaching the substances which 
tbey are destined to dissolve. 



 4. }1"'rom the foregoing and similar instances, we may 
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see the inlportance, when a law of nature previously unknown 
has been brought to light, or when new light has been thrown 
upon a known law by experiment, of examining all cases 
which present the conditions necessary for bringing that law 
into action; a process fertile in demonstrations of special 
laws previously unsuspected, and explanations of others 
already empirically known. 
For instance, Faraday discovered by experiment, that 
voltaic electricity could be evolved from a natural magnet, 
provided a conducting body were set in n10tion at right 
angles to the direction of the magnet: and, this he found to 
hold not only of small magnets, but of that great magnet, the 
earth. The law being thus established experinlentally, that 
electricity is evol,"ed, by a magnet, and a conductor moving 
at right angles to the direction of its poles, we may now look 
out for fresh instances in which these conditions meet. 
'Vherever a conductor moves or revolves at right angles to 
the direction of t1le earth's magnetic poles, there we may ex- 
pect an evolution of electricity. In the northern regions, 
where the polar direction is nearly perpendicular to the 
horizon, an horizontal motions of conductors win produce elec- 
tricity; horizontal wheels, for exalnple, made of metal; like- 
wise all running streams ,vill evolve a current of electricity 
which will circulate round them; and the air thus charged 
with electricity may be one of the causes of the Aurora Bo- 
realis. In the equatorial regions, on the contrary, upright 
"'heels placed parallel to the equator will originate a voltaic 
circuit, and waterfalls win natural1y becolne electric. 
}i'or a second example; it has recently been found, chiefly 
by the researches of Professor Graham, that gases have a 
strong tendency to permeate animal menlbranes, and diffuse 
themselves through the spaces which such melnbranes in- 
close, notwithstanding the presence of other gases in those 
spaces. Proceeding from this general law, and reviewing a 
variety of cases in which gases lie contiguous to melnbranes, 
"'e are enabled to demonstrate or to explain the following 
more special la,vs: 1st. The human or anilnal body, when 
surrounded ,vith any gas not already contained within the 
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body, absorbs it rapidly; such, for instance, as the gases of 
putrefying luatters: which helps to explain lnalaria. 2nd. 
l'he carbonic acid gas of effervescing drinks, evolved in the 
stolnach, }Jcnneates its u}embranes, and rapidly spreads 
through the systen}, where, as suggested in a fonner note, it 
probably combines with thp iron contained in the hlood. 
3rd. .AJcohol taken into the stolnach passes into vapour 
and spreads through the system with great rapidity; 
(which, cOlubined with th(' high cOlnbustibiliry of alcohol, 
or in other words its ready combination with oxygen, lnay 
perhaps help to explain the bodily wannth immediu,tely 
consequent 011 drinking spirituous liquors.) 4th. In any 
state of the body in which peculiar gases are formcd within 
it, these will rapidly cxhale through all parts of the body; 
and hence the rapidity ,vith which, in certain states of disease, 
the surrounding atmosphere becomes tainted. 5th. The 
putrefaction of the interior parts of a carcaSe will proceed as 
rapidly as that of the exterior, fro In the ready passage out- 
wards of the gaseous products. 6th. Tlhe exchange of oxygen 
and carbonic acid in the lungs is not prevented, but rather 
pronloted, by the intervention of the nlelnbrane of the lungs 
and the coats of the blood ,essels between the blood and the 
air. It is necessary, however, that there should be a sub- 
stance in the blood ,vith which the oxygen of the air Iuay 
immediately combine; otherwise instead of passing into the 
blood, it ,,
ould penneate the whole organism: and it is neces- 
sary that the carbonic acid, as it is fonned in the capil- 
laries, should also find a substance in the blood with which 
it can combine; otherwise it would leave the body at an 
points, instead of being discharged through the lungs. 



 5. The following is a deduction which confinns, by 
explaining, the old but not undisputed empirical generaliza- 
tion, that soda powders weaken the human system. These 
powders, consisting of a mixture of tartal.ic acid with bicar- 
bonate of soda, from which the carbonic acid is set free, must 
pass into the stoluach as tartrate of soda. Now, neutral tar- 
trates, citrates, and acetates of the alkalis are found, in their 
VOL. I. 32 
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passage through the system, to be changed into carbonates; 
and to convert a tartrate into a carbonate requires an addi- 
tional quantity of oxygen, the abstraction of which must 
lessen the oxygen destined for assimilation with the blood, 
on the quantity of which the vigorous action of the human 
system partIy depends. 
The instances of new theories agreeing with and explain- 
ing old empiricisms, are innumerable. AU the just rell1arks 
made by experienced persons on human character and con- 
duct, are so many special laws, which the generalla,vs of the 
human mind explain and resolve. The empirical generaliza- 
tions on ,vhich the operations of the arts have usually been 
founded, are continually justified and confirmed on the one 
hand, or corrected and iu]proved on the other, by the disco- 
very of the simpler scientific laws on which the efficacy of 
those operations depends. The effects of the rotation of 
crops, of the various manures, and other processes of im- 
proved agriculture, have been for the first time resolved in 
our own day into known laws of chemical and organic action, 
by Davy and Liebig. The processes of the medical art are 
even now mostly elllpirical: their efficacy is concluded, in 
each instance, from a special and most precarious experi- 
mental genel.alization: but as science advances in discover- 
ing the siuJple laws of chemistry and physiology, progress is 
made in ascertaining the intermediate links in the series of 
phenomena, and the more general laws on which they de- 
}Jend; and thus, while the old processes are either exploded, 
or their efficacy, in so far as real, explained, better pro- 
cesses, founded on the knowledge of proximate causes, are 
continually suggested and brought into use.* IVlany even of 


'" It was an old generalization in surgery, that tight bandaging had a ten- 
dency to prevent or dissipate local inflammation. This sequence, being, in 
the progress of physiological knowledge, resolved into more general laws, led 
to the important surgical invention made by Dr. Arnott, the treatment of local 
inflammation and tumours by means of an equable pressure, produced by a 
bladder partially filled with air. The pressure, by keeping back the blood 
from the part, prevents the inflammation, or the tumour, from being nourished; 
in the case of inflammation, it removes the stimulus, which the organ is unfit 
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the truths of geometry were generalizations from experience 
before they were deduced frolll first principles. The quad- 
rature of the cycloid is said to have been first effected by 
Ineasureillent, or rather by weighing a cycloidal card, and 
con1paring its 'weight ,vith that of a piece of similar card of 
known dimensions. 



 6. To the foregoing examples from physical science, 
let us add another from mental. The following is one of the 
siulple laws of mind: Ideas of a pleasurable or painful cha- 
racter fornl associations more easily and strongly than other 
iùeas, that is, they become associated after fe"Ter repetitions, 
and the association is Inore durable. This is au experimental 
law, grounded on the 
lethod of Difference. By deduction 
from this la\v, many of the more special laws which expe- 
rience shows to exist anJong particular mental !JhenOlUena 
may be demonstrated and explained :-the ease and rapidity, 
for instance, with which thoughts connected with our passions 
or our n10re chel'ished interests are excited, and the firn1 
hold which the facts relating to them have on our memory; 
the vivid recollection we retain of minute circumstances 
which accompanied any object or event that deeply interested 
us, and of the times and places in which "Te have been very 
happy or very miserable; the horror ,vith which we view the 
accidental instrument of any occurrence which shocked us, 
or the locality where it took place, and the pleasure we derive 
from any memorial of past enjoyment; aU these effects being 
proportional to the sensibility of the individual mind, and to 
the consequent intensity of the pain or pleasure from which 
the association originated. It has been suggested by the 
able writer of a biographical sketch of Dr. Priestley in a 
monthly periodical, that the same elementary law of our 
mental constitution, suitably followed out, would explain a 
variety of mental phenomena hitherto inexplicable, and in 


to receive: in the case of tumours, by keeping back the nutritive fluid it 
causes the absorption of matter to exceed the supply, and the diseased mass is 
gradually absorbed and disappears. 


32-2 
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particular some of the fundamental diversities of human 
character and genius. Associations being of two sorts, 
either between synchronous, or between successive impres- 
sions; and the influence of the law which renders associations 
stronger in proportion to the pleasurable or painful character' 
of the impressions, being felt with peculiar force in tIle 
synchronous class of associations; it is remarked by the 
,vriter referred to, that in minds of strong organic sensibility 
synchronous associations win be likely to predominate, pro- 
ducing a tendency to conceive things in pictures and in the 
concrete, richly clothed in attributes and circUlllstances, a 
ll1ental habit which is commonly called Imagination, and is 
one of the peculiarities of the painter and the poet; while 
persons of more moderate susceptibility to pleasure and pain 
,viII have a tendency to associate facts chiefly in the order of 
their succession, and such persons, if they possess mental supe- 
riority, ,viII addict themselves to history or science rather than 
to creative art. This interesting speculation the author of the 
present ,york has endeavoured, on another occasion, to pursue 
farther, and to .exalnine how far it win ayail towards ex- 
plaining the peculiarities of the poetical temperalnent. It 
is at least an exalnple which nlay serve, instead of nlany 
others, to show the extensive scope which exists for deductive 
investigation in the ilnportant and hitherto so imperfect 
Science of l\:Iiud. 



 7. The copiousness with which I have exempJified 
the discovery and explanation of special laws of phenolnena 
by deduction frolH sÏ1npler and Inore general oues, was 
prolnpted by a desire to characterize clearly, and place in its 
due position of importance, the Deductive l\fethod; which 
in.. the present state of knowledge is destined henceforth 
irrevocably to predolninate in the course of scientific in- 
vestigation. A revolution is peaceably and progressively 
effecting itself in philosophy, the reverse of that to which 
Bacon has attached his name. That great man changed the 
Inethod of the sciences froln deductive to expcrimental, and it 
is now rapidly rcverting froIH expcrÏIllclltal to deductive. But 
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tho deductions which ßacol1 abolished were fron1 premisses 
hastily snatched up, or arbitrarily assun1ed. The principles 
were neither established by legitilnate canons of experimental 
inquiry, nor the results tested by that indispensable elelnent 
of a rational Deductive 
Iethod, verification Ly specific expe- 
rience. Betwern the prÏ1uitive nlethod of Deduction and 
that which I have attempted to characterize, there is an the 
differencc which exists between the Aristotelian physics and 
the Kewtonian theory of the heavens. 
It would, ho"\\ever, be a Inistake to eXEcct that those great 
gencralizations, froll) which the subordinate truths of the more 
backward sciences will probably at some future period be 
deduced by reasoning (as the truths of astronomy arc de- 
duced froln the generalities of the N ewtonian theory,) will be 
found, in aI], or even in most cases, alnong truths now known 
and admitted. "T e may rest assured, that Inany of the Inost 
general laws of nature arc as yet entirely unthought of; and 
that many others, destined hereafter to assume the same cha- 
racter, are known, if at all, only as laws or properties of some 
limited class of phenoßlena; just as electricity, now recognised 
as one of the lllOst universal of natural agencies, was oncc 
known only as a curious property which certain substances 
acquired by friction, of first attracting and then repelling 
light bodies. If the theories of heat, cohesion, crystalliza- 
tion, and chemical action, are destined, as there can be little 
doubt that they are, to become deductive, the truths which 
will then be regarded as the p1'incipia of those sciences would 
probably, if now announced, appear quite as novel as the 
la,,? of gravitation appeared to the coten1poraries of Newton; 
possibly even Inore so, since Newton's la\v, after all, 'vas but 
an extension of the law of weight-that is, of a generaliza- 
tion familiar from of old, and which already comprehended 
a not inconsiderable body of natural phenomena. The 
general laws, of a sinÜlarly con1manding character, which 
'Vf' still look forward to the discovery of, may not ahvays 
find so much of their foundations already laid. 
These general truths will doubtless make their first ap- 
pearance in the character of hypotheses; not proyed, nor 
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even admitting of proof, in the first instance, but assumed 
as premisses for the purpose of deducing from them the 
known laws of concrete phenomena. But this, though 
their initial, cannot be their final state. To entitle an hypo- 
thesis to be received as one of the truths of nature, and not 
as a mere technical help to the human faculties, it must be 
capable of being tested by the canons of legitimate induction, 
and must actually have been submitted to that test. 'Vhen 
this shall have been done, and done successfully, premisses 
will have been obtained from ,vhich all the other propo- 
sitions of the science will thenceforth be presented as con- 
clusions, and the science will, by means of a new and un- 
expected Induction, be rendered Deductive. 


END OF VOL. I. 



1300KS l)UBT
ISHED BY 


JolIn "T. Parker, "Test Strand, London. 


l\lr. J. S. l\Iill's Principles of Political Economy. Second 
Edition. 2 vols. Octavo. 30s. 



Ir. J. S. 
Iill's Essays on some Unsettled Questions of Poli- 
tical Economy. Octavo. ûs. ûel. 


Archbishop "\Vhfttcly's Introductory Lecturcs on Political 
Economy. Third Edition. Octavo,8s. 



Ir. Cornewall Le,vis on the Influence of Authority in 
Iatters 
of Opinion. Octavo, 10s. 6d. 


l\Ir. E. G. "rake:fìeld's View of the Art of Colonization. 
Octavo, 12s. 


The Evils of England, Social and Economical. By a London 
Physician. 2s. t>d. 


Dr. "r ayland's Elclnents of Political Economy. 2s. 
Easy Lessons on l\Ioney )Iatters. Tenth Edition. Is. 


Dr. "\Yhewell's History of the Inductive Sciences. Second 
Edition, revised and continued. Three vols. 2l. 2s. 


Dr. \Yhewell's Philosophy of the Inductive Sciences. Second 
Edition, revised. Two ,r ols. Octavo. 30s. 
Dr. 'Yhewell's Indications of the Creator. Theological Ex- 
tracts from" The History and the Philosophy of the Inductive Sciences." New Edition, 
with Preface, 5s. 6d. 
Dr. \Vhe,vell on Induction, with especial reference to 
Ir. 1\1 ill , S 
System of Logic. 2s. 


Archbishop "\Yhately's Elements of Logic. With all the 
Author's Additions and Emendations. Cheap Edition; Crown Octavo, 4s.6d. Library 
Edition; Demy Octavo, 10s. 6d. 
Archbishop "\Vhately's Elements of Rhetoric. \Vith all the 
Author's Additions and Emendations. Cheap Edition; Crown Octavo, 4s. 6d. Library 
Edition; Demy Octavo, IDs. 6d. 
Easy Lessons on Reasoning. Fifth Edition. Is. 6d. 



2 


Pn blished by John "'T. Parker, "Test Strand. 


Dr. 'Vhe,vell's Elelnents of l\10 rality, including Polity. 
Second Edition, reduced in size and price. Two V ols. 158. 
Dr. "The,vell's Lectures on Systematic 1\Iorality. 7 s. 6d. 
Butler's Six Sermons on Moral Subjects. Edited by Dr. 
\V HEWELL. With a Preface and Syllabus. 38. 6d. 
Butler's Three Sermons on Human Nature. Edited by Dr. 
'v HEWELL. With Preface and Syllabus. Second Edítion. 38. 6d. 


Professor Brande's l\Ianual of Chemistry. Sixth Edition, 
almost ","holly re-written, considerably enlarged, and embodying all the recent dis- 
coveries in the science up to the present time. 2 vols. Octavo. 2l. 58. 
1\11'. T. Griffiths's Recreations in Chelnistry. Second Edition, 
n1uch enlarged. 58. 
l\rlr. Trimmer's Practical Chemistry for Farmers and Land- 
owners. 58. 


Dr. Todd's and 1\11'. Bo,vman's Physiological Anatomy and 
Physiology of 1\Ian. V 01. I. 158. Part III. 78. 
Mr. TOlnes's Lectures on Dental Physiology and Surgery. 
Octavo. With upwards of 100 Illustrations. 128. 
Dr. Lord's Popular Physiology. Second Edition. 7 s. 6d. 
House I Live In; or Popular Illustrations of the Structure 
and Functions of the Human Body. Fifth Edition. 28. 6d. 


1\11'. Trimmer's Practical Geology and l\iineralogy. With 
Two Hundred lllustrations. Octavo, 128. 
Miss Zornlin's Recreations in Geology. Second Edition. 
48. 6d. 
Colonel Jackson's l\linerals and their Uses. With Coloured 
Frontispiece. 78. 6d. 


l\Iiss Zornlin's Recreations In Physical Geography; or the 
Earth as It Is. Third Edition, 68. 


Captain Smyth's Cycle of Celestial Objects. Two V ols. 
Octavo. With numerous Illustrations. 2l. 28. 
Rev. H. l\Ioseley's Lectures on Astronomy. Third Edition. 
58. 6d. 
Rev. L. T0111linson's Recreations in Astronomy. With Illus.. 
trations. Third Edition. i8. 6d. 




BC 91 . 
,6 1851 
v.l SMC 
MILL J JOHN STUART J 
1806-1873. 
A SYSTEM OF LOGIC J 
RATIOCINATIVE AND 
BCH-5455 (MCAB) 


",\CHAEl ð' 
c}" 
o 
ð- 
 

 rn 
'= LIBRARy 
 

 

 
 
Q

\S 



Iii II 


"IT 


I . 
I 
I 


I' 


II 11 1 11 1 1 1 1111: 
I: 1 '1 
I I, 


II 


III lit 


In I 
 I I I 


" 


nllli II 


r 


'I 


, II 1,1111111. I: II:'
 'I:
 :::1 11 1 1 11 111111111111 I 
11 1 1 I III II' 11 11 ,11 II J ll I 
lit II ,II 1 
h II I II I 
I I II 
11 1 1 1111 I III 
II I II 


11" 


"I 


II 


II' 
!: 111111 
1111 I 1" III/II I 
I : hi III: I I ' 
II :: ":1'11 I I: ,I 
III II 


III , II 
IHI III II II 
un 
illl'i I I 
j.'lil ll 1 1 ', II 
" 'III I .11' I 
I I I I, 
II 1111 1 ,1 11 111 . lilll I 
II I I, IIII , ' IIU I 
I, 11 1 jl llll II . I 1 I I ' I ' I 
'III 111 111 1 ' ,1111 I '1 1 111 1111 1 I 
" 1, ,llfl l ll" .. I I I II I I I I IIJ I I Ii i I 

, I IJIII IlIIln'll 'I " l ilt I' 
II I II II " II 
I II I II II " I 1111 II I
II, 
, 'II 'II II 'I I I 1 111 II 
III II I III 1 'Ih , ill II,," , i 1,1111 1 11 'III! II I 

 I I, 11 1111 IlIl l1 " IIII h 111 1 " 1 1 1 1111 
1111 III II. II III" I I 
II ",III, P I I 'II I! " I I I, .11111 II ,I 
, 1.1, I : lilt '. 11'111 1 I I 
I II I I . dlll'lIllll\ I III II., 1"11, I II I I I 
I I: 111111 1 111,11 hili 1111 ' 111 11'1 illlIII IIli 11111 1 111111 1 " 1111111 11 1111111 1 ,I 


!In 1111/ 



